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Cl INTRODUCTION

Appendix C contains Tribal Cooperating Agencies’ comments and supporting documentation
that represent major differences of opinion with the analyses as presented in the SDEIS. The
information was submitted by the Bois Forte, Grand Portage, Fond du Lac, Great Lakes Indian
Fish & Wildlife Commission, and the 1854 Treaty Authority. All materials in this appendix are
Tribal views provided verbatim and have not been validated or approved by the Co-lead
Agencies.

See Chapter 8, Major Differences of Opinion, in the SDEIS for a complete listing of the 18
Tribal issues and summaries, and the Co-lead Agency responses.
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Hydrology Section:

The hydrology section of the Tribal SDEIS Appendix consists of documents and reports related to three

topics:

1.

Baseflow predictions by XPSWMM vs. measurements of baseflow in the upper Partridge River.

The data reported and analysis contained in the five letters and memos in this sub-section highlight
the lack of agreement between the low baseflow predicted by the surface water model XPSWMM
and the baseflows measured in the field and by continuous stream gauging. Estimates of impacts to
the Partridge River and estimates to other surface and groundwaters in the mine site area are
dependent on accurate information on river baseflow.

The inability of the GoldSim model to accurately predict current water quality at the mine site or the
plant site.

The results of the Goldsim modeling highlighted in the email and figure of this sub-section
demonstrate that Goldsim does a poor job in predicting current ground and surface water quality. In
some cases GoldSim mis-predicts water quality by more than 400%. Accurate prediction of current
water quality by a model such as GoldSim is an easier task than predicting future water quality,
given the uncertainty of input variables in the future. GoldSim's inability to accurately predict
current water quality indicates it is poorly suited for predicting future water quality.

The lack of inclusion of reasonably foreseeable events in the SDEIS No-Action Alternative modeling.
The documents and email in this sub-section highlight the CEQ requirement that "where a choice of
"no action" by the agency would result in predictable actions by others, this consequence of the "no
action" alternative should be included in the analysis." The no-action alternative analysis of future
water quality used in the SDEIS includes nothing except continuation of the current water quality.
This SDEIS No-Action alternative is so extremely unrealistic so as to not even include the dilution
effects of precipitation on existing tailings basin water when predicting future water quality.



Sub-section 1

Baseflow predictions by XPSWMM vs. measurements of baseflow in the upper Partridge River.
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Subject: Partridge River baseflow, draft analysis of new data suggest XP-SWMM estimate inaccurate

From: "john.coleman" <jcoleman@glifwc.org>

Date: 7/2/2013 11:56 AM

Attachments: Baseflow_calibration_v2012-03-02 pdf (32.2 KB), 2012-06-12_baseflow info re NorthMet EIS Mine
Site Hydrology Teleconference.eml (2.8 KB), 2012-06-18_watershed ratio predicts baseflow of
12cfs at SW-004 Re Model Calibration, NorthMet EIS.eml (3.1 KB), 2008-09-28_further comments
on RS22 AppenB Draft-03.htm (4.5 KB)

cC: "Sedlacek.Michael@epamail.epa.gov" <Sedlacek.Michael@epamail.epa.gov>,
"Grimes.James@epamail.epa.gov" <Grimes.James@epamail.epa.gov>
To: thomas hingsberger <thomas.j.hingsberger@usace.army.mil>, Ross Vellacott

<Ross.Vellacott@erm.com>, "Shirley Frank (USFS)" <safrank@fs.fed.us>, "Bill Johnson (MN-DNR)"
<Bill. Johnson@state.mn.us>, "Lisa Fay (MN-DNR)" <lisa.fay@state.mn.us>

To: Polymet EIS Co-leads 2013-07-02
From: John Coleman, GLIFWC
Re: Partridge River baseflow, draft analysis of new data suggest XP-SWMM estimate inaccurate

We remain concerned that the basic hydrology of the mine site is mis-characterized as being very non-conductive.
The baseflow in the Partridge is a fundamental parameter to which many flow and contaminant transport models are
calibrated. Unfortunate the baseflow at the site used in impact prediction is an estimate make by XP-SWMM.
XP-SWMM appears to do a poor job of predicting baseflow at the mine site, possibly because it is based on a data
set collected 17 miles downstream.

As we note in our recently submitted PSDEIS comments, the MDNR winter flow measurements in the PSDEIS
(Table 4.2.2-9) indicate substantially higher baseflow in the Partridge than predicted by XP-SWMM. This is frue
even when the flow data is corrected for any possible Northshore (NS) discharge to the Partridge by subtracting
the farthest upstream measurement from measurements taken farther downstream.

Even more compelling than the winter MDNR flow measurements is the flow data that has been recorded at the
Dunka Road gage over the last 2 years. I have again calculated some statistics on the flow measurements taken at the
Partridge River & Dunka Road, also known as monitoring site SWO003. (http://www.dnr.state.mn.us/waters
/csq/site_reporthtml?mode=get_site_reportdsite=03155002)

Earlier comments on this topic are attached and previous analysis was submitted to the lead agencies by email on
2012-06-12, 2012-06-18, and on 2008-09-28 (attached).

The stage and flow values measured by stream gage are available at 15 minute intervals. Based on 66,581 stage
records collected between May 2011 and April 2013 and the DNR rating curve, I found:

Q90 at SWO003 = 2.32 cfs (90% of the time flow was greater than 2.32 cfs) Q90 is sometimes used as an indicator
of baseflow

Using 586 daily average flows from 2011-05-26 to 2012-12-31 calculated by the DNR and accounting for winter ice
conditions, I found:
Q90 at SW003 =19 cfs

Given that Northshore Peter Mitchel (PM) pit infermittently discharges to the Partridge River, I also analyzed 3
months in 2011 (Jul,Aug,Sep) and 3 months in 2012 (Feb,Mar,Apr) when Northshore (NS) discharged zero (0)
gallons into the Partridge River.

Based on average daily flows calculated by the DNR:

In the 3 months of no NS pit discharge in 2011 Q90 at SWO003
In the 3 months of no NS pit discharge in 2012 Q90 at SW003

1.8 cfs
1.1 cfs
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Given that both these 3-month periods are typically low flow times, it seems that a baseflow estimate for site
SWO003 of 1 - 2 cfs would be reasonable.

While analysis based on only 6 months of flow data is not ideal, it should be noted that the XP-SWMM model is
calibrated to only 2 months when Northshore did not discharge to the Partridge in 1985 (PSDEIS page 4.2.2-44, 1st
paragraph).

Neither the direct field observations (minimum of 3.4 cfs) nor the values calculated from the DNR rating curve,
support the baseflow predicted by XP-SWMM at SW003 of 0.51 cfs (Water Modeling Data package Vol.1-Mine
Site, verl12, p.130 and PSDEIS Table 4.2.2-8). XP-SWMM's low estimates of baseflow are used in calibration of the
MODFLOW model and thus influence many aspects of the site characterization and impact prediction, including pit
inflow, dewatering impacts fo the Partridge River, water treatment needs, groundwater flow rates, contaminant
transport times and concentrations, and contaminant dilution in the Partridge watershed.

Although it is now an unfortunate time in the NEPA process to try to adequately characterize basic site hydrology, if
appears that predictions of effects of the project may be far from accurate. I'tis not easy to say how the
mis-characterization of river baseflow would affect compliance predictions because, although more baseflow might
mean more dilution of contaminants, it could also mean transport of greater quantities of pollutants fo the river and
more drawdown of the Partridge River. We have repeatedly asked that the data at the Dunka Road gage be formally
analyzed for baseflow as a check of the accuracy of the XP-SWMM modeling. If that analysis indicates that the
XP-SWMM predictions under-represents baseflow, as our draft analysis suggests, that result should be
incorporated into all project model calibration and prediction.

Thank you in considering this issue when revising the SDEIS.

John Coleman, Madison Office of the Great Lakes Indian Fish & Wildlife Commission
U.W.-Madison Land Information and Computer Graphics Facility

550 Babcock Drive, Room B102

Madison, WI 53706

608-263-2873 or 265-5639

jcoleman@glifwc.org
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Subject: watershed ratio predicts baseflow of 1.2cfs at SW-004 Re: Model Calibration, NorthMet EIS

From:  john coleman <jcolemal@wisc.edu>
Date: 6/18/2012 9:09 AM
To: thomas.j.hingsberger@usace.army.mil, "TMohr@barr.com" <JMohr@barr.com>, David Blaha

<David.Blaha@erm.com>, "fmarinelli@interralogic.com" <fmarinelli@interralogic.com>,
"John.Adams2@erm.com" <John.Adams2@erm.com>, "Poleck. Thomas@epamail.epa.gov"
<Poleck.Thomas@epamail.epa.gov>, "erik.carlson@state. mn.us" <erik.carlson@state.mn.us>, Michael
Sedlacek <Sedlacek.Michael@epamail.epa.gov>, James Grimes <Grimes.James@epamail.epa.gov>, Tina Pint
<TPint@barr.com>, Greg Williams <GWilliams@barr.com>, 'Marty E Rye' <mrye@fs.fed.us>,
“Liljegren,Michael W (DNR)" <MichaelLiljegren@state.mn.us>, "'Nancy Schuld+t
(nancyschuldt@fdlrez.com)'" <nancyschuldt@fdlrez.com>, "Margaret Watkins (watkins@boreal.org)"
<watkins@boreal.org>, "wagener.christine@epa.gov" <wagener.christine@epagov>, "' Darren Vogt
(DVogt@1854treatyauthority.org)'" <DVogt@1854treatyauthority.org>, Rose Berens
<rberens@boisforte-NSN.gov>, Esteban Chiriboga <edchirib@wisc.edu>, Ann McCammon_Soltis
<amsoltis@glifwc.org>, Neil Kmiecik <nkmiecik@glifwc.org>

The watershed upstream of SW-004 makes up 22% of the SW-006 watershed (23 of 103 sq.miles), yet XP-SWMM
predicts that the watershed contributes only 17% (0.92 of 5.3 cfs) of the baseflow.

Using a ratio of watershed areas to extrapolate baseflow up from the USGS gage (SW-006) would suggest that
baseflow at SW-004 is 1.2 cfs (5.3 X .22).

While using the watershed ratio technique is uncomplicated compared to XP-SWMM, it appears to give a prediction
of baseflow at SW-004 closer to the flows actually observed at the site.

It seems that the Partridge River may be over-modeled with the use of XP-SWMM. Such a parameter-heavy model
as XP-SWMM needs substantially more data from near the mine site in order to be justified. A more parsimonious
approach appears to be a better fit.

Notes:

watershed areas from Table 1 of RS73B Sept. 2008

SP-SWMM predicted baseflows from Table 5-10 of CDF012

John Coleman, Madison Office of the Great Lakes Indian Fish & Wildlife Commission
U.W.-Madison Land Information and Computer Graphics Facility

550 Babcock Drive, Room B102

Madison, WI 53706

608-263-2873 or 265-5639

jcolemal@wisc.edu
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Subject: baseflow info re:: NorthMet EIS: Mine Site Hydrology Teleconference

From:  john coleman <jcolemal@wisc.edu>
Date: 6/12/2012 3:23 PM
cC: "IMohr@barr.com" <IMohr@barr.com>, David Blaha <David.Blaha@erm.coms,

"fmarinelli@interralogic.com" <fmarinelli@interralogic.com>, "John.Adams2@erm.com"
<John.Adams2@erm.com>, "Poleck. Thomas@epamail.epa.gov" <Poleck.Thomas@epamail.epa.gov>,
"erik.carlson@state.mn.us" <erik.carlson@state.mn.us>, Michael Sedlacek
<Sedlacek.Michael@epamail.epa.gov>, James Grimes <Grimes.James@epamail.epa.gov>, Tina Pint
<TPint@barr.com>, Greg Williams <GWilliams@barr.com>, ‘Marty E Rye' <mrye@fs.fed.us>, "Liljegren,
Michael W (DNR)" <Michael Liljegren@state.mn.us>, "'Nancy Schuldt (hancyschuldt@fdirez.com)'"
<nancyschuldt@fdlrez.com>, "Margaret Watkins (watkins@boreal.org)" <watkins@boreal.org>,
"wagener.christine@epa.gov" <wagener.christine@epa.gov>, "' Darren Vogt
(DVogt@1854treatyauthority.org)'" <DVogt@1854treatyauthority.org>, Rose Berens
<rberens@boisforte-NSN.gov>, Esteban Chiriboga <edchirib@wisc.edu>

To: "Hingsberger, Thomas J MVP" <thomas.j.hingsberger@usace.army.mil>

As a contribution to the discussion tomorrow, I calculated some statistics on the flow measurements taken so far at
the the Partridge River & Dunka Road. (http://www.dnr.state.mn.us/waters
/csq/site_reporthtml?mode=get_site_reportdsite=03155002)

The stage and flow values are available at 15 minute infervals starting in February of 2012. Based on 10,300 records
I found Flow stats of:

Q70 =69 cfs (70% of the time flow was greater than 6.9 cfs) Q70 is sometimes used as an indicator of baseflow
Q90 = 2.8 cfs (90% of the time flow was greater than 2.8 cfs) Q90 is sometimes used as an indicator of baseflow
Q10 = 28.3 cfs (10% of the time flow was greater than 28.3 cfs)

Q99 = 0.4 cfs (99% of the time flow was greater than 0.4 cfs)
minimum 7day average flow was 2.37 cfs (this is sometime also used as an indicator of baseflow)
These flow values are based on a rating curve that is still being developed and cover less than a year, but neither

the direct observations (minimum of 3.8 cfs) nor the values calculated from the rating curve support the XP-SWMM
predicted baseflow 4 miles downstream of the gage (i.e. 0.76 cfs) and used in modeling.
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Via Electronic Mail / Original by Mail

March 2, 2012

Memorandum
To: Thomas Hingsberger USACE
Erik Carlson Minnesota DNR
From: John Coleman, Enviro Z?al Section Leader
Re: Polymet model calijgration to Partridge River low flows

The hydrologic models for the Polymet mine site have been calibrated to targets that
under-represent true baseflow. Models should be calibrated to a strong set of observational data.
Construction of the site’s basic hydrologic model to unrealistically low baseflows has
ramifications for all the flow and contaminant modeling at the site.

Under-representation of Partridge River baseflow.

Review of the winter baseflow measurements and comparison to predictions made by
XP-SWMM indicate that XP-SWMM substantially underpredicts baseflow (Barr June 9, 2011,
Comparison of MDNR winter flow gauging to Partridge River XP-SWMM model). This has
ramifications throughout the parameter sets being used in models characterizing hydrology at the
Polymet mine site.

In the above referenced memo, Barr points out that the average measured baseflow at
Dunka Rd. was 5.0 cfs while the XP-SWMM predicted baseflow is 0.4 cfs. Even when discharge
from Northshore Mining was taken into account, the average baseflow measured at Dunka is 4.3
cfs while XP-SWMM predicts 0.42 cfs.

In its memo, Barr correctly points out that: "At all locations along the main stem of the
Partridge River, the XP-SWMM-estimated baseflow is less than the MDNR-measured baseflow.
The XP-SWMM model provides a conservative estimate of Partridge River baseflow for the
purposes of modeling water quality impacts (e.g., less dilution of loads from the Mine Site)."
What is not acknowledged in the Barr memo is that calibration of hydrologic models to an
underestimate of baseflow produces models that characterize the groundwater hydrologic system
as moving an unrealistically small quantity of water.

550 Babcock Dr., Rm. B102
Madison, W1 53706

608-263-2873 Fax 608-262-2500 1 Baseflow_calibration_v2012-03-02.wpd



Additional flow measures over the last 9 months on the Partridge River at the Dunka
Road (site SW-003) further support the position that baseflow predicted by XP-SWMM under-
represents true baseflow. The least flow measured at the Dunka Road site was 3.8 cfs. While
there have so far been only 7 measurements taken at that site, the flow measured and the stage
recorded by the gauge do not appear to support XP-SWMM’s low baseflow predictions for the
upper Partridge River.

Mis-calibration of groundwater flow models.

The calibration of the Modflow model to a Partridge River baseflow of 0.76 cfs predicted
by XP-SWMM results in a model that moves very little water through the groundwater system.
This can result in low predicted rates of inflow to the mine pit and slow movement of
contaminants from sources (stockpiles or reflooded pits) to points of evaluation. More generally,
an incorrect baseflow calibration target results in excessively low estimates of recharge and
likely incorrect estimates of horizontal and vertical conductivity. These hydrologic parameters
are interrelated and getting one wrong, as appears to be the case with baseflow, will almost
certainly result in the other parameters being incorrectly estimated. Although there has been little
sensitivity analysis conducted in the Polymet modeling efforts, flow models tend to be sensitive
to these interrelated parameters.

Based on Modflow model calibration to a baseflow of 0.76 cfs and recharge values set at
0.3 and 1.5 in/yr (see page 61 of Water Modeling Data Package Vol 1-Mine Site v9
DEC2011.pdf and page 11 of RS22, Appendix B), some horizontal and vertical conductivities
(K) were calculated by Barr using PEST (see Table 1 of Attachment B of Water Modeling Data
Package Vol 1-Mine Site v9 DEC2011.pdf). These K values are likely to be inaccurate since
they are calculated with a model that is calibrated to a baseflow that appears to be almost an
order of magnitude too low. It is unlikely that any accurate predictions of water movement,
transport of contaminant mass, or contaminant levels can be made when the characterization of
the hydrologic system is so out-of-kilter.

Unusually low recharge and vertical K:

The low values used for recharge (0.3 and 1.5 in/yr) and the low wetland and till vertical
K (0.0000033 ft/day [1.16X10°cm/s]) used in the Modflow model are a reflection of a model
constructed and calibrated to move an unrealistically small amount of water through the
hydrologic system. For context, note that engineered clay liners in landfills typically aim for
1.0X107 cm/s hydraulic conductivity. | was unable to find any reference in the literature to
wetland soil vertical conductivity as low as is used in the Modflow model. The lower end of the
spectrum | found for wetland soil vertical conductivity was 1X10° cm/s.

Our long standing concern that the mine site hydrologic models incorporate incorrect
assumptions about recharge are supported by Fred Marinelli's comment on line 39 and elsewhere
of: "Agency Responses MS and PS WP and Waste Characterization Data package V7
2-7-12.xls". His comment states that "A net infiltration (recharge) range of 0.3 to 1.5 in/yr
represents 1.1 to 5.4 percent of mean annual precipitation (MAP). This range for local net
infiltration is unrealistically low for this area of the US." These low recharge values and the low

550 Babcock Dr., Rm. B102
Madison, W1 53706
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vertical K values are related to calibration of the Modflow model to low baseflow. Until
Modflow, and by extension the other related models XP-SWIMM and GoldSim, are calibrated to
data from the site (e.g. observed baseflow and an adequate number of observed heads) and
incorporate reasonable recharge rates, the results from the models are unlikely to accurately
simulate current or future conditions.

Recalibration of models needed:

The Modflow model, in particular, needs to be calibrated with targets based on observed
baseflow and observed well water heads. Calibration to projections by XP-SWMM, that appear
to be incorrect, means that the fundamental characterization of the site hydrology is likely to be
faulty. In the document referenced above (Agency Responses ...) Barr Engineering states that
many hydrologic model parameters were “discussed as part of the AP process and will not be
considered further at this time.” While some parameters were discussed in the groundwater 1AP
process, the discussion was almost exclusively concerning water quality parameters, not flow
model parameters such as recharge, baseflow and Kv and Kh. The focus on water quality
parameters to the near exclusion of hydrologic flow parameters is reflected in the Groundwater
IAP summary memo of June 2011. Groundwater flow modeling underpins contaminant
transport modeling and is interrelated to surface flow models. Without adequate vetting of flow
model parameters and predictions, it is impossible to have confidence in predictions of
contaminant movement and water quality.

Now that the hydrologic models have been more fully articulated by Barr and additional
data are available, the models must be calibrated to observed baseflow and well water levels.
This should include the new water level data from the newly installed mine site wells. PEST can
then be used to more reasonably estimate values for recharge and conductivity. The observed
baseflow and the PEST estimated recharge and conductivity values should then be used in the
XP-SWMM and GoldSim modeling efforts. Modeling efforts that are based on faulty initial
assumptions and not on field observations will not be able to reasonably predict impacts. The
current Polymet modeling effort needs to be well founded on a strong base of observations of the
physical conditions at the site.

Thank you for considering this issue. Please contact me at 608-263-2873 if you have
questions.

cc: Mike Olson, Minnesota DNR
Fred Marinelli, Interralogic
Mike Sedlacek, USEPA
James Grimes, USEPA
Marty Rye, USFS
Nancy Schuldt, Fond du Lac Environmental Program
Neil Kmiecik, GLIFWC Biological Services Director
Ann McCammon Soltis, GLIFWC Policy Analyst

550 Babcock Dr., Rm. B102
Madison, W1 53706
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file:///C:/jsc/Mines/MN/PolyMet/2013_PSDEIS/Instructions_for_Reviewers/baseflow/2008-09...

Date: Sun, 28 Sep 2008 10:24:02 -0600

To: Stuart Arkley <Stuart.Arkley@dnr.state.mn.us>

From: John Coleman <jcolemal@wisc.edu>

Subject: further comments on RS22 Appen.B Draft-03

Cc: "Ahlness, Jon K MVP" <jon.k.ahlness@usace.army.mil>, Nancy Schuldt <nancyschuldt@fdlrez.com>, Ann McCammon_Soltis
<amsoltis@glifwc.org>, Esteban Chiriboga <edchirib@wisc.edu>

Bcc:

X-Attachments:

In-Reply-To:

References:

Stuart,
Here are additional issues related to RS22-Appen.B and RS73

1) The Kv of the wetland and drift materials are unrealistically low:

The Modflow model in RS22 Appen.B uses vertical conductivity values for wetland and glacial drift soils that are unrealistic to the extreme.
Table 3-3 of RS22 Appen.B indicates that the hydraulic conductivity values used in the local-scale model are 0.0000033 ft/day (1.16X10-9 cm/s), for
comparison, engineered clay liners in landfills typically aim for 1.0X10-7 cm/s hydraulic conductivity. | was unable to find any reference in the
literature to wetland soil vertical conductivity as low as is used in the Modflow model. The lower end of the spectrum I found for wetland soil vertical
conductivity was 1X10-6 cm/s. These low Kv values have effects on predicted recharge, mine pit inflow, groundwater drawdown, river baseflow
impacts, and contaminant transport to the Partridge River.

2) No recharge to the Giant's Range or Biwabik Iron Formations is specified. These are material types in the Modflow layer one. Were they zero or
just not reported?

3) The recharge for wetlands and drift (0.3 and 1.5 in/yr) are unusually low.

MODFLOW of Crandon project in an area of glacial drift and wetlands used 9 in/yr.

The Polymet MODFLOW mode for the plant/tailings site uses 8in/yr for wetland/drift areas.

The MODFLOW report supports the choice of 0.3 and 1.5 in/yr or recharge by citing the RS73A SWMM model "groundwater recharge
coefficient™. These are not equivalent parameters and the baseflow predicted by SWMM is most likely underestimated as explained below.

4) The 1.43 cfs of baseflow at SW-004 that the Modflow model is calibrated to (RS22 Appen.B, page 13) is a predicted value from the SWMM
model which is calibrated to USGS gage 04015475 baseflow of 5.47 cfs, estimated from 1978-1988 flow data (RS73A). The USGS gage (near the
inlet to Colby Lake) is 17 miles downstream of SW-004 and 26 miles downstream of the headwaters. Flow data collected in 2004 during 3 periods
(see RS63) of low flow show significantly greater flows in the river at SW-004 and SW-003 than at the station (SW-005) 17 miles downstream near
Colby Lake inlet (RS63). During these periods, SW-003 showed flows of 6 to 8.6 cfs while the downstream station (SW-005) showed flows of 2.7 to
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file:///C:/jsc/Mines/MN/PolyMet/2013_PSDEIS/Instructions_for_Reviewers/baseflow/2008-09...

7.6 cfs. In addition there was one measurement at SW-003 in 1978 that overlaps with the USGS gage 04015475. On 11/15/1978 flow at SW-003 was
recorded as 25 cfs and at the USGS gage 23 cfs. The higher flows in the upper reaches of the Partridge River indicate that the river is gaining in its
upper reaches and is loosing in its lower reaches. This is not at all surprising given the drop in elevation of 320 feet above SW-003. Below SW-003
there is only another 100 ft of drop over the 20 miles to the USGS gage.

The flow data from 2004 and 1978 appear to indicate that baseflow at SW-003 and SW-004 is approximately 1 to 2 times the baseflow in the
Partridge River near the inlet to Colby Lake. Given the 1978 and 2004 data, it appears that the Modflow would more reasonably be calibrated to a
baseflow of approximately 7-8 cfs at SW-003 and 4 cfs at SW-004. Calibration to higher baseflows in the Partridge River would likely produce a
model with higher recharge, more flow to the pits, different contaminant transport results, and different drawdown and baseflow impact predictions.

Note: measurement stations in RS22, RS73, RS74 and RS63 have multiple names.
SW-001=PM1
SW-002=PM2=S-4
SW-003=PM3=CM126=S-1
SW-004=PM16
SW-005=PM4=CM123
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Sub-section 2

The inability of the GoldSim model to accurately predict current water quality at the mine site or the
plant site.
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Subject: Goldsim inaccurately predicts existing conditions, unlikely to accurately predict future project

conditions

From: "john.coleman" <jcoleman@glifwc.org>

Date: 7/2/2013 2:22 PM

Attachments: Data_Pack_Plant_Site_Al_PM-13_Fig.I-05-02.2.pdf (271 KB)

cC: "Sedlacek.Michael@epamail.epa.gov" <Sedlacek.Michael@epamail.epa.gov>,
"Grimes.James@epamail.epa.gov" <Grimes.James@epamail.epa.gov>

To: thomas.j.hingsberger@usace.army.mil, Ross.Vellacott@erm.com, safrank@fs.fed.us, "Bill.Johnson"

<Bill.Johnson@state.mn.us>, lisa.fay@state.mn.us

To: Polymet EIS Co-leads 2013-07-02
From: John Coleman, GLIFWC
Re: Goldsim inaccurately predicts existing conditions, unlikely to accurately predict future project conditions

While we feel that modeling of the existing conditions is an inadequate substitute for a realistic No-Action
Alternative model and does not follow CEQ guidelines, it appears that Goldsim does not even accurately model
existing conditions. As we noted in our spreadsheet comments submitted June 25th, for many parameters at several
water bodies the No-Action P50 model of annual average value is substantially different than the observed average
existing conditions. Because of the inaccuracy of the Goldsim predictions of current conditions it is not clear that
use of the Goldsim estimates of project impacts are adequate to ensure protection of water resources.

For example:

e -PSDEIS Table 4.2.2-18 reports Colby Lake as currently having an observed mean Arsenic of 0.78 to 1.4
ug/L (depending on the data set), whereas Figure 5.2.2-35, the No-Action (continuation of current conditions)
P50 model for Colby Lake Arsenic shows annual maximum values of 0.5 ug/L.

e  -PSDEIS Table 4.2.2-34 reports PM-10 (seep at the basin north toe) as having an observed mean Mn value
of 100,192 ug/L, whereas Figure F-01-18.1 (Water Modeling Data Package Vol 2-Plant Site v9 MAR2013)
shows the No-Action (continuation of existing conditions) P50 as an annual maximum Mn of 390 ug/L. at the
north toe.

e  -PSDEIS Table 4.2.2-34 reports PM-10 as having an observed mean Aluminum of 39.6 ug/L yet Figure
F-01-02.1 (Water Modeling Data Package Vol 2-Plant Site v9 MAR2013) shows an annual maximum for
No-Action (continuation of existing conditions) at the north foe as 11 ug/L.

e  -PSDEIS Table 4.2.2-14 shows that observed average SO4 at SW-005 (9.11 mg/L) is nearly identical to the
Goldsim P50 predicted current anhual maximum for that site (PSDEIS Fig. 5.2.2-27, 9 mg/L). This suggests
that Goldsim is under-predicting SO4 at SW-005. (The authors of the text on page 5.2.2-125 of the PSDEIS
seem to misinterpret the P50 of the figure as a predicted annual average. This is not the case. The P50 of
that figure is the "best" estimate of the annual maximum. The Goldsim model estimate of the annual average at
SW-005 is shown as the P50 in Mine Site Data Package Attachment K Figure K-06-24.2, i.e. 6 mg/L) Again this
suggests that Goldsim is underpredicting SO4 at SW-005.

e - PSDEIS Table 4.2.2-29 shows that observed average Al at PM-13 is 221 ug/L. This observed average is
much higher than the modeled No-Action (continuation of existing conditions) P50 annual maximum (PSDELS
Table 5.2.2-47, 159-166 ug/L). The modeled No-Action P50 _annual average for Al at PM-13 of 75 ug/L
(attached Fig.I-05-02.2, Water Modeling Data Package Vol 2-Plant Site v9 MAR2013) is only 1/3 of the
observed average.

The tables below compare the observed existing conditions values found in various PSDELS tables to the P50
existing conditions predicted by Goldsim. While a very few of these model predictions are presented in the
PSDEIS, many are not and therefor, the fables below refer back to the underlying data packages from which the
PSDEIS was written.



Observed existing conditions in the Partridge River vs. annual average existing conditions predicted by Goldsim.

Parameter |Average existing water Annual average P50 existing conditions predicted by

(ug/L) quality Goldsim

(PSDEIS Table 4.2.2-14)  |(Mine Site Data Package Attach K)
Mn SW-002 = 142 'SW002 = 80 (FigK-01-18.2)
Ry SW-002 = 0.6 SW002 = 011 (FigK-01-25.2)
Mn SW-003 = 147 SW003 = 85 (FigK-02-18.2)
E |SW-004a = 1265 |SW004a = 30 (Fig.K-04-05.2)
K |SW-004a = 2,700 SW004a = 1,600 (Fig.K-04-16.2)
5S04 |SW-004a = 15,900 SW004a = 8,000 (Fig.K-04-24.2)
Pb SW-005 = 13 SW005 =026 (FigK-06-21.2)
's04  |sw-005= 9,110 |SW005 = 6,000 (FigK-06-24.2)
Ry SW-005 = 0.4 |SW005 = 005 (FigK-06-25.2)

Observed mean existing conditions in Colby Lake vs. annual average existing conditions predicted by Goldsim.

Parameter |Colby Lake mean existing water |Colby Lake Annual average P50 existing

(ug’/L) quality conditions
(PSDEIS Table 4.2.2-18, Barr  |predicted by Goldsim (Mine Site Data Package
data) Attach.K)

Al 108 75 (FigK-08-02.2)

s 078 04 (FigK-08-04.2)

cu 24 07 (Figk-08-13.2)

INi 25 11 (FigK-08-20.2)

'so4 33,800 ~10,000 (FigK-08-24.2)

Ry 01 0025 (FigK-08-25.2)

Observed mean existing conditions at the tailings basin foe vs. annual maximum existing conditions predicted by
Goldsim. (Goldsim predicted mean concentrations are not provided in Modeling Data Package Vol 2-Plant Site v9

MAR2013)
Parameter |Mean seep measured value at  |Annual maximum P50 existing condition
(ug/L) Basin Toe predicted by Goldsim

(Table 4.2.2-34) (Plant Site Data Package Attach.F )

Al PM-8 = 257 \West toe = 14 (Fig.F-04-02.1)

AL PM-9 = 29.9 INW toe = 13 (Fig.F-02-02.1)

m PM-10 = 39.6 North toe = 11 (Fig.F-01-02.1)

Mn PM-8 = 3,039 West toe = 1,250 (Fig.F-04-18.1)

Mn PM-10 = 100,192 North toe = 380 (Fig.F-01-18.1)

F PM-8 = 2,900 |West foe = 1,100 (Fig.F-04-14.1)

s PM-8 = 3 |West foe = 2 (Fig.F-04-04.1)

B PM-10 = 379 North toe = 330 (Fig.F-01-05.1)

20f3
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Pb PM-10=13 North toe = 1 (Fig.F-01-21.1)

The above examples are not an exhaustive list of discrepancies between observed existing water quality data and
the Goldsim P50 prediction of the No-Action alternative (continuation of existing conditions) but highlight some of
the most notable discrepancies. What the discrepancies demonstrate is that the Goldsim model is a relatively poor
predictor of current conditions. If a model is unable fo accurately predict current conditions it is even less likely to
accurately predict future Project conditions. The Goldsim models need to be better calibrated fo existing conditions
(the calibration effort reported in "Calibration of the Existing Natural Watershed at the Plant Site v4 MAR2012"
only compared model output to upstream site PM-12 and apparently did a poor job of preparing the models to predict
either the lower reaches of the Embarrass or the Partridge River.) and model results recalculated.

Thank you for considering this issue while revising the PSDEIS.

John Coleman, Madison Office of the Great Lakes Indian Fish & Wildlife Commission
U.W.-Madison Land Information and Computer Graphics Facility

550 Babcock Drive, Room B102

Madison, WI 53706

608-263-2873 or 265-5639

jcoleman@glifwc.org
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Sub-section 3

The lack of inclusion of reasonably foreseeable events in the SDEIS No-Action Alternative modeling.
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Subject: Continuation of Existing Conditions an inappropriate No-Action alternative

From: "john.coleman" <jcoleman@glifwc.org>

Date: 7/2/2013 3:15 PM

Attachments: 6-CEQ-40Questions.pdf (416 KB), Water Modeling Data Package Vol 2-Plant Site v9 MAR2013_F-
01.10.1.pdf (47.5 KB)

cc: "Sedlacek.Michael@epamail.epa.gov" <Sedlacek.Michael@epamail.epa.gov>,
"Grimes.James@epamail.epa.gov" <Grimes.James@epamail.epa.gov>
To: thomas.j.hingsberger@usace.army.mil, Ross.Vellacott@erm.com, safrank@fs.fed.us, "Bill.Johnson"

<Bill.Johnson@state.mn.us>, lisa.fay@state.mn.us

To: Polymet EIS Co-leads 2013-07-02
From: John Coleman, GLIFWC
Re: Continuation of Existing Conditions an inappropriate No-Action alternative

According to CEQ guidelines (attached):

“No action" in such cases would mean the proposed activity would not take place, and the resulting
environmental effects from taking no action would be compared with the effects of permitting the
proposed activity or an alternative activity fo go forward.

Where a choice of "no action" by the agency would result in predictable actions by others, this
consequence of the "no action" alternative should be included in the analysis. For example, if denial of
permission fo build a railroad to a facility would lead o construction of a road and increased truck
traffic, the EIS should analyze this consequence of the "no action" alternative.

Based on the above CEQ guidlines, it is clear that activities that will occur under the Cliffs Consent Decree should
be included in modeling of a No Action alternative. Unfortunately not only are the consent decree activities not
included, but the fact that it will be precipitating on the tailings basins for the foreseeable future has not been
included in the No Action modeling. This is evident by the model results that show stable levels of Chloride coming
from the basins for the next 200 years (Figure attached) when there is no ongoing source for Chloride. With no
source for new Chloride, rainwater will gradually dilute the residual Chloride in the basin and levels will drop. The
PSDETS claims that the basins water quality has stabilized and that the current conditions will not change over time.
The claim of chemical stability is based on basin pond water sampling for only 4 years (2001 - 2004, PSDEILS Table
422-23).

Since there has been no water quality data collected in the basin pond for 9 years it is reasonable fo assume that the
past 9 years of precipitation has diluted the water chemistry in the basin pond and that eventually the more dilute
water will work its way though the basins and be discharged at the foe. If chemical stability is to be assumed, more
recent data on basin pool water chemistry is needed. While the CEQ makes it clear that a blind "confinuation of
existing conditions" model is inappropriate as a No Action alternative, a "continuation of existing conditions" model
that ignores simple environmental processes such as precipitation is even less appropriate.

Thank you for considering this issue.



46 Fed. Reg. 18026 (March 23, 1981)
As amended

COUNCIL ON ENVIRONMENTAL QUALITY

Executive Office of the President
Memorandum to Agencies:

Forty Most Asked Questions Concerning
CEQ's National Environmental Policy Act Regulations

SUMMARY:: The Council on Environmental Quality, as part of its oversight of
implementation of the National Environmental Policy Act, held meetings in the ten Federal
regions with Federal, State, and local officials to discuss administration of the implementing
regulations. The forty most asked questions were compiled in a memorandum to agencies for
the information of relevant officials. In order efficiently to respond to public inquiries this
memorandum is reprinted in this issue of the Federal Register.

Ref: 40 CFR Parts 1500 - 1508 (1987).
FOR FURTHER INFORMATION CONTACT:

General Counsel,

Council on Environmental Quality,
722 Jackson Place NW,
Washington, D.C. 20006;
(202)-395-5754.

March 16, 1981

MEMORANDUM FOR FEDERAL NEPA LIAISONS, FEDERAL, STATE,
AND LOCAL OFFICIALS AND OTHER PERSONS INVOLVED IN THE
NEPA PROCESS

Subject: Questions and Answers About the NEPA Regulations

During June and July of 1980 the Council on Environmental Quality, with the assistance and
cooperation of EPA's EIS Coordinators from the ten EPA regions, held one-day meetings with
federal, state and local officials in the ten EPA regional offices around the country. In addition,
on July 10, 1980, CEQ conducted a similar meeting for the Washington, D.C. NEPA liaisons
and persons involved in the NEPA process. At these meetings CEQ discussed (a) the results of
its 1980 review of Draft EISs issued since the July 30, 1979 effective date of the NEPA
regulations, (b) agency compliance with the Record of Decision requirements in Section 1505
of the NEPA regulations, and (c) CEQ's preliminary findings on how the scoping process is
working. Participants at these meetings received copies of materials prepared by CEQ
summarizing its oversight and findings.

Full CEQ document available at: http://energy.gov/sites/prod/files/G-CEQ-40Questions.pdf
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Great Lakes Indian Fish and Wildlife Commission (GLIFWC) Mercury Section

Below are comments from the Great Lakes Indian Fish and Wildlife Commission (GLIFWC)
related to mercury issues in the “NorthMet Mining Project and Land Exchange: Preliminary
Supplemental Draft Environmental Impact Statement” (PSDEIS). Detailed rationale and
comments follow the summary.

Summary
The understanding of mercury dynamics in the St. Louis River watershed is very limited and is

insufficient to lead to the conclusion reached in the PSDEIS that “the NorthMet Project Proposed
Action would not exceed applicable environmental evaluation criteria.” This lack of scientific
information is explicitly stated throughout the PSDEIS and is what led the Minnesota Pollution
Control Agency (MPCA) early this year to delay the establishment of a St. Louis River TMDL
until further mercury cycling data could be collected.

Further, the conclusion that “the NorthMet Project Proposed Action would not exceed applicable
environmental evaluation criteria” is based on a number of flawed assumptions. Specifically, we
do not agree with the following assumption in the PSDEIS (rationale provided below):
e The tailings basin will function as a mercury sink.
e Mercury methylation will not increase because the amount of sulfate being released to the
environment will actually be reduced by the project.
e the NorthMet project would have minor effects on flows in the Partridge and Embarrass
Rivers or their tributaries and is thus not expected to result in increases in flow
fluctuations that promote mercury methylation.

Many lakes and rivers in the area are already classified as “impaired waters” by the MPCA due
to elevated fish mercury. All additional increases in mercury contributions to the environment
therefore constitute a risk to human and ecosystem health. The proposed project will result in
increased mercury releases to the environment both via air and water, increasing human and
ecosystem risk. All increases in mercury releases into the Lake Superior watershed are contrary
to the goals of the 1991 “Binational Program to Restore and Protect the Lake Superior Basin” to
establish a Zero Discharge Demonstration Program for nine critical pollutants, including
mercury. These increased emissions are expected to have a measureable effect on mercury
levels in fish and the subsequent health risk to recreational and subsistence fishers. Any
additional mercury releases to the environment are exacerbating an already unacceptable risk
situation in the area. Increased fish mercury levels fish will also have direct impacts on both the
cultural and recreational resources of the region.



In addition, there are a several concerns related to mercury that are not addressed in the PSDEIS.
These concerns are summarized here, with more detailed comments and rationale provided in the
comments below. There is no discussion of the potential for the constructed wetlands over the
East Pit and at the perimeter of the tailings basin to serve as a significant source of mercury
methylation or as a route of mercury exposure to waterfowl and water birds that may utilize this
habitat. The potential for the West Pit overflow to exceed the Great Lakes Initiative standard of
1.3 ng/L mercury is ignored. There is no consideration of the likely mercury pulse to the
Partridge River resulting from placement of the stripped peat and unsaturated overburden into
the unlined Overburden Storage and Laydown Area. It is not apparent whether mercury
monitoring is included within the water quality monitoring of the Mine Site or Plant Site. The
estimate of air emissions of mercury as a result of the project does not take into account
emissions from electricity generation for the site or from the burning of fuel by mining vehicles
or other equipment. Wetland monitoring following restoration is only vegetative and hydrologic
in nature, but should include total and methyl mercury to collect information on mercury levels
and methylation rates and identify any necessary remedial actions. The Wildlife Section does
not discuss mercury contamination despite the fact that there are a number of fish- or aquatic
invertebrate-eating species [such as the bald eagle (state listed and protected by federal law),
otter, and wood turtle (state listed), and various amphibians] that may be impacted by increased
methyl mercury in the food web. Flow to the Partridge River, Embarrass River, or their
tributaries may be sufficient to impact habitat leading to alterations of species composition, food
web structure, and ultimately mercury bioaccumulation.

Comment 1

The PSDEIS concludes that "Based on the results of the modeling and impacts analysis, the

NorthMet Project Proposed Action would not exceed applicable environmental evaluation

criteria.” Due to a general lack of understanding of mercury dynamics, particularly in the St.

Louis River (SLR) watershed, this conclusion is not defensible with regard to mercury. The

PSDEIS explicitly points out this knowledge gap in a number of sections. For example:

e Section 5.2.2.1.2: indicates that even though mercury in fish tissue is relevant to

water resources evaluation criteria considerations, the modeling did not attempt a
numeric analysis of NorthMet Project Proposed Action-specific effects on mercury in
fish tissue. In addition, the ability of numeric models to predict concentrations of
mercury in fish tissue in response to changes in mercury-loading is currently
inadequate due to gaps in scientific knowledge. Finally, the relationship of inorganic
mercury-loading to uptake of methylmercury in fish is inherently complex and
subject to numerous chemical, physical, and biological parameters, which vary
geographically and are only partially understood.



e Sections 6.2.3.3.4 and 5.2.2.3.4: indicate that mercury was not included in the
GoldSim model as insufficient data and a general lack of definitive understanding of
mercury dynamics prevented modeling mercury like the other solutes.

e Section 5.2.2.3.4: indicates that current scientific understanding of the factors and
mechanisms affecting mercury methylation and bioaccumulation is limited.

Further, the Minnesota Pollution Control Agency (MPCA) has concluded that a SLR mercury
Total Maximum Daily Load (TMDL) is not feasible at this time due to a lack of understanding of
mercury dynamics in the watershed. They have delayed completing the mercury TMDL process
pending the collection of additional mercury data in the watershed. This brings into doubt the
possibility that the PSDEIS could adequately assess mercury impacts from the proposed action to
conclude there will be no exceedances of applicable environmental criteria related to mercury.

Comment 2

The conclusion that mercury will not increase in the environment or exceed applicable
environmental evaluation criteria is based on several assumptions. One such assumption is that
the tailings basin will function as a mercury sink (Section 5.2.2). This assumption is not justified
for a number of reasons.

The assumption that the tailings basin will serve as a mercury sink is based only on a small-scale
bench top study of tailings from the site of the NorthMet project, providing minimal information.
Details of the study are not provided. Further, field conditions were not accurately simulated in
the study. For example, the experiment used process water that was 3.3 ng/L to test the
adsorption capacity of the tailings. But, the PSDEIS states that a pilot study found the process
water from the project would contain an estimated 11.2 ng/L of mercury (3.4 times higher than
the experimental concentration). Thus, the concentrations used in the experiment were not
environmentally relevant to the anticipated conditions at the mine site. Process water with a
much higher mercury concentration might not experience mercury reductions to the same degree
as was seen in the small-scale bench top study.

In addition, the conclusions drawn from the bench top study are backed up in the PSDEIS by
earlier Minnesota Department of Natural Resources (MDNR) research on taconite tailings.
There are inherent differences in composition between taconite tailings and the tailings that
would come from the NorthMet PGM type project. These differences are likely to affect metallic
binding potential. Therefore it is not appropriate to apply conclusions from this research to the
current project.



Also lacking from the discussion of the potential for mercury to be adsorbed by the mine tailings
is a discussion of potential saturation of the tailings with mercury (or other metals) and whether
the tailings could shift from a mercury sink to a source in the future. This information is not
presented for the NorthMet tailings or for the taconite tailings already present on site. The time
scale on which the experiments were conducted are not adequate for predicting the long-term
behavior of mercury and its interactions with tailings materials. Questions that should be
addressed include:

e Are there conditions under which the tailings would shift from a sink to a source
(e.g., temperature or pH alterations as a result of mining activities or global
climate change, oversaturation after a significant time period)?

e Is the mercury permanently and irreversibly adsorbed to the tailings?

e The PSDEIS indicates in section 5.2.7.2.5 that about 95 percent of the mercury
originating in the ore is expected to remain within—or be adsorbed to—the
tailings and the hydrometallurgical residue, where it would remain isolated from
further transport to the environment. Has this been proven with regards to
potential tailings saturation and changing environmental conditions?

Comment 3

The conclusion that mercury will not increase in the environment or exceed applicable
environmental evaluation criteria is based on several assumptions. One such assumption is that
mercury methylation will not increase because the amount of sulfate being released to the
environment will actually be reduced by the project. This assumption is not justified. The
MPCA 2006 strategy to address effects of sulfate on MeHg production focuses on avoiding
discharges to “high risk” situations such as wetlands, low (<40 mg/L) sulfate waters where
sulfate may be a limiting factor in the activity of sulfur-reducing bacteria, and waters that flow
downstream to a lake that may stratify. As indicated in the PSDEIS (Section 5.2.2.3.4), most or
all of these conditions apply to the area downstream of the tailings basin and waste water
treatment facility (WWTF). As a result, sulfate releases from the mine site and subsequent
impacts on mercury methylation are a critical consideration.

The assumption that mercury methylation will not increase because the amount of sulfate being
released to the environment will actually be reduced by the project only holds true if water is
captured and treated in perpetuity. The assumption no longer holds if this onsite water treatment
ceases or is reduced. Further, there are concerns regarding the conclusion that sulfate releases
will be decreased by the project. This may not be true in all instances (see GLIFWC hydrology
attachment for comments related to sulfate releases). Finally, as the PSDEIS indicates
(5.2.2.3.4), the current scientific understanding of the factors and mechanisms affecting mercury
methylation and bioaccumulation is limited. It is known that the response of mercury
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methylation to sulfate concentrations is non-linear and complex. It is not defensible to state that
the mercury/sulfate cycle is not well understood and then conclude that the projected levels of
sulfate releases are expected to result in a decrease on mercury methylation in the watershed. It
is apparent that there is not sufficient scientific knowledge to assess the impact of any change in
sulfate concentration, positive or negative, on mercury methylation and the subsequent impact on
mercury levels in fish and throughout the aquatic food web.

Comment 4

The conclusion that mercury will not increase in the environment or exceed applicable
environmental evaluation criteria is based on several assumptions. One such assumption is that
the NorthMet project would have minor effects on flows in the Partridge and Embarrass Rivers
or their tributaries and is thus not expected to result in increases in flow fluctuations that promote
mercury methylation. As indicated in the PSDEIS, The methylation of environmental mercury
by sulfate-reducing bacteria is also stimulated by drying and rewetting associated with
hydrologic changes and water level fluctuations (Gilmour et al. 2004; Selch et al. 2007). Drying
(and subsequent increase in exposure to oxygen) of substrate containing reduced sulfur species
(sulfides and organic sulfur) oxidizes those species into sulfate, which is remobilized and
available to sulfate-reducing bacteria upon rewetting of the substrate. The PSDEIS also indicates
that this mechanism stimulates production of methylmercury in sediments exposed to wetting
and drying cycles (Gilmour et al. 2004) and is likely to account for some of the elevated
methylmercury concentrations seen in discharge from wetlands during high flow events (Balogh
et al. 2006). Thus, hydrologic changes and water level fluctuations are known to stimulate
mercury methylation and enhance its bioaccumulation.

We do not accept the conclusion that the project will not significantly impact flow and water
level fluctuations. Therefore, it is possible, if not likely, that the project will lead to increased
mercury methylation and bioaccumulation. GLIFWC comments regarding hydrology effects
(e.g. perched vs. connected wetlands, old and inaccurate hydrology data for the Partridge River,
water level fluctuations exposing riparian wetlands, and groundwater drawdown are provided in
the wetlands attachment).

Comment 5

In year 21, the East Pit backfill will be completed and a mitigation wetland will be constructed
over the back filled material and another wetland will be constructed at the perimeter of the
tailings pond (Section 5.2.2.3.1). There is no discussion of the impact that these constructed
wetlands could have on mercury methylation and bioaccumulation. Wetlands are known to
promote enhanced mercury methylation. The methylation process is dependent on many factors,

including the concentrations of mercury and sulfate present in the water and sediment of the
5



wetland. The East Pit and the tailings basin are regions of potentially elevated mercury and
sulfate. Therefore, there is a reasonable potential for the constructed wetlands to be significant
sources of methylmercury to the aquatic foodweb. This has not been accounted for in the
assessment of mercury related impacts by the mining project.

Comment 6

There is a potential for the overflow from the West Pit (after year 40) to exceed the Great Lakes
Initiative (GLI) standard for mercury of 1.3 ng/L (Section 5.2.2.3.4). This has not been
considered when concluding the Proposed Action would not exceed applicable environmental
evaluation criteria. The mercury concentration in the West Pit was estimated based on
concentrations in other natural and mine pit lakes as well as by a mass balance approach.

Of the 16 mine pit lakes examined, two (12.5%) had average mercury concentrations >1.3 ng/L
(1.61ng/L in Pit 2W and 1.87 ng/L in Pit 9S). Individual samples were as high as 2.55 ng/L,
double the acceptable level. It is not stated how many of the 16 lakes had individual samples
that exceeded the GLI standard. This result shows that there is a significant possibility that,
based on comparisons with other similar mine pit lakes, the West Pit of the project may exceed
the GLI standard for mercury of 1.3 ng/L.

The mass balance approach included an estimate that 3% of the mercury is lost via volatilization.
Air emissions of mercury are known to be the primary source of mercury deposition to surface
waters. This volatilized mercury then needs to be accounted for in the air emissions inventory
since it will presumably primarily redeposit within the watershed.

Comment 7

There is no consideration of the likely mercury pulse to the Partridge River resulting from
placement of the stripped peat and unsaturated overburden into the unlined Overburden Storage
and Laydown Area. While the surface runoff will be collected, monitored and potentially routed
to the WWTF, any potential water seepage into the ground below the Overburden Storage and
Laydown Area will flow directly into the Partridge River. The result is a potentially
unaccounted for and unquantified mercury pulse into the Partridge River.

Comment 8

It is not apparent whether mercury monitoring is included within the water quality monitoring of
the Mine Site or Plant Site (Tables 5.2.2-52 and 5.2.2-53). If it is, this should be specified. If it
is not, it should be added to the monitoring activities.
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Comment 9

Air emissions of mercury are known to be the primary source of mercury deposition to surface
waters. The estimate of air emissions of mercury as a result of the project (4.6 lbs/yr) does not
take into account emissions from electricity generation for the site or from the burning of fuel by
mining vehicles or other equipment (Section 5.2.7.2.5). This should be quantified and included
in the analysis.

Comment 10

It appears that wetland monitoring following restoration is only vegetative and hydrologic in
nature. Total and methyl mercury should be monitored pre-project through post-reclamation to
collect information on mercury levels and methylation rates and identify any necessary remedial
actions.

Comment 11

The Wildlife Section (5.2.5) does not discuss mercury contamination. There are a number of
fish- or aquatic invertebrate-eating species [such as the bald eagle (state listed and protected by
federal law), otter, and wood turtle (state listed), and various amphibians] that may be impacted
by increased methyl mercury in the food web. The only fish-eating non-fish species considered
in the PSDEIS is humans. Similarly the Aquatic Species Section (5.2.6) does not discuss direct
health impacts to aquatic species due to mercury contamination. Presumably, these omissions
are due to the fact that the PSDEIS concludes that mercury methylation in the watershed will
actually be reduced due to reduced sulfate releases, mercury adsorption to tailings, and minimal
resulting water level fluctuations. But, we do not accept these conclusions (see Comments 2, 3
and 4 in this document).

Comment 12

The PSDEIS dismisses the possibility of waterfowl and waterbirds utilizing the tailings basin
despite the fact that common waterfowl and waterbirds have been observed at the LTVSMC
tailings basin during migration (Section 5.2.5.2.3). We believe that this is a possibility and that it
represents a significant potential pathway of mercury exposure to these individuals. The
rationale given for the conclusion in the PSDEIS is that states this is not an issue because the
tailings basin is <0.01% of the available open water in the area and because it does not contain
any high quality foraging habitat. One aspect of this issue not considered is that wetlands will be
constructed over the East Pit and adjacent to the tailings basin. If these wetlands are properly
constructed they will represent potential waterfowl and/or waterbird habitat that is likely to result
in increased mercury exposure and bioaccumulation (see Comment 5 of this document).



Comment 13

PSDELIS states there will be effects on flow in the Partridge R. and Embarrass R. tributaries, but
that they are not expected to influence habitat (Section 5.2.6). We feel that the water level
fluctuations may be sufficient to impact habitat (see GLIFWC hydrology attachment for
comments on water fluctuations). Habitat alteration is likely to lead to changes in species
composition or relative abundance. This in turn has an impact on food availability and the
structure of the food web. Mercury bioaccumulation is highly influenced by the structure and
length of the food web. Therefore, the project has a reasonable potential to impact mercury food
web dynamics with the possibility of ultimately causing increased mercury levels in fish and
exposure to fish-eating humans and wildlife.

Comment 14
Many lakes and rivers in the area are classified as “impaired waters” by the MPCA due to
elevated fish mercury. All additional increases in mercury contributions to the environment
therefore constitute a risk to human and ecosystem health. There are a number of aspects of the
proposed action cited in the PSDEIS that will lead to increased mercury releases to the
environment, increasing human and ecosystem risk. For example:
e There will be a predicted net increase in mercury loading to Embarrass River (22.3 to
22.9 gl/year) due to redirection of flow and construction of east dam (Section
5.2.6.22). The PSDEIS concludes that despite this increase in mercury loading,
mercury in fish would decrease because of reduced sulfate inputs. We do not agree
with the conclusion that sulfate inputs would be reduced by the project in all instances
(see Comment 3 of this document).
e There will be estimated air emissions of mercury of 4.6 Ibs/yr from plant site (Section
5.2.7.2.5).

These increased emissions are expected to have a measureable effect on mercury levels in fish
and the subsequent health risk to recreational and subsistence fishers. This will compound the
facts that (1) many sport and subsistence fish species already have mercury concentrations
exceeding acceptable threshold criteria, (2) background risk quotients (RQ) for all human
populations analyzed already exceed 1, and (3) the mercury levels in the St. Louis River
watershed have been deemed high enough that the statewide mercury TMDL will not be
sufficient to remove fish consumption restrictions in this region. Therefore, any additional
mercury releases to the environment are exacerbating an already unacceptable risk situation in
the area.



All increases in mercury releases are contrary to the goals of the 1991 “Binational Program to
Restore and Protect the Lake Superior Basin” to establish a Zero Discharge Demonstration
Program for nine critical pollutants, including mercury.

Comment 15

According the PSDEIS, the MPCA conducted a review of the NorthMet Project Proposed Action
mercury emissions and determined that it will not impede the reduction goals (Section 5.2.7.2.5).
The mercury TMDL for the St. Louis River has not yet been established due to insufficient
understanding of mercury dynamics in the watershed. It is known that the statewide TMDL is
insufficient for reducing mercury to acceptable levels in fish of the SLR. Since there is no SLR
mercury TMDL available, the impact of the project’s mercury emissions on reduction goals in
the area cannot be adequately assessed.

Comment 16

Increased mercury, especially in fish, could negatively impact cultural resources, especially for
local Native American tribes who rely on fish as a major source of subsistence food and who
view fishing and fish consumption as vitally important cultural and spiritual activities. This is
not acknowledge in the PSDEIS. Further, fish harvest is a treaty reserved right of these tribes.
The presence of mercury in fish at levels that restrict consumption threaten the ability of the
tribes to exercise this treaty right.



Wild Rice Section

Wild Rice Sulfate Standard

The State of Minnesota has promulgated a 10 mg/l sulfate standard for Wild Rice
waters. There is extensive scientific support for the fact that sulfate negatively affects
wild rice. Tribal cooperating agencies, the 1854 Treaty Authority, and GLIFWC have
commented numerous times on this issue and provided extensive background information
to support the need to protect wild rice from sulfate. Additional scientific support is
available through the MPCA document The Sulfate Standard to Protect Wild Rice Study
Protocol (MPCA 2011).

Yet, the PSDEIS, like the 2009 DEIS, continues to prevaricate on the issue of
sulfate impacts to wild rice. It is puzzling that this error remains after all the information
and perspectives provided to the lead agencies and their contractor.

The point is simply this. A 10 mg/l sulfate standard applies in wild rice waters.
All extraneous discussion that attempt to minimize the validity or applicability of that
standard should be removed from the PSDEIS.

Seasonal Application of the Sulfate Standard

The MPCA has determined that the 10 mg/l standard can be applied seasonally;
essentially during winter months when the plant is not growing. We fundamentally
disagree with this interpretation because there is no scientific basis for stating that seed is
not affected by high sulfate levels while it lays dormant over the winter or that the effects
of high sulfate water would not remain into the summer. It is GLIFWC staff position that
the sulfate standard should apply all year.

The PSDEIS states the NorthMet is not seeking a seasonal application of the wild
rice sulfate standard. This position is supported by an email from Bill Johnson of the
MNDNR dated 6-19-2013 that states “Finally please note that PolyMet is not seeking the
application of the seasonal wild rice standard at this time. They intend to meet the 10
mg/| standard year round.” We believe this statement is misleading. The PSDEIS
indicates in several sections that the goal is to transition from mechanical water treatment
to passive water treatment systems. These passive water treatment systems are described
in the Adaptive Water Management Plan v5 (March 2013). Descriptions in the AWMP as
well as page 5.5.2-200 of the PSDEIS state:

“The West Pit overflow non-mechanical treatment system would be designed to
discharge only during September and October in order to comply with the seasonal
sulfate discharge criterion for wild rice downstream of the Mine Site. The 2-month
discharge period would result in a higher flow rate and larger treatment system than
would be required for continuous discharge.”



The above statement is in contradiction of other sections of the PSDEIS and the
MNDNR statements that the applicant is not seeking a seasonal application of the
standard. This contradiction should be addressed.

Embarrass River Watershed

Historic Data and Information

We are aware of the MPCA determination on waters that are defined as
supporting the production of wild rice. We believe that the process used to inform this
determination must incorporate historic information of wild rice presence, abundance and
habitat. The following section provides historic information on wild rice that, when
viewed in combination with other more recent information, suggests that the Embarrass
River produces or has produced wild rice in several areas upstream of the current point of
compliance. Therefore, we suggest that the compliance point for the wild rice sulfate
standard should be upstream of the current location at all areas where rice is growing.

Manoomin or Wild Rice can be found throughout the Great Lakes but the areas of
greatest concentration are in Minnesota and Wisconsin (Figure 1) (Peter David, GLIFWC
wild rice biologist, personal communication, Jenks 1901, Moyle 1944, MRC 1969). The
areas of greatest concentration, which are defined as wild rice districts by Jenks,
encompass lakes and streams within the region covered by glacial outwash. Jenks’
description of the wild rice district is often cited in other publications that describe the
range of wild rice (GLIFWC, 1999). Jenks provides additional information on wild rice
distribution by stating that within the wild rice district, rice is found wherever there is
suitable habitat. Specifically:

“Farther south the St. Louis River system tells the same tale — the streams all
bear abundant stores of wild rice” (Jenks, 1901, page 1035)

This publication supports the accounts of tribal members from the tribes acting as
cooperating agencies for this project. The draft Cultural Landscape Report prepared as
part of the Polymet SDEIS dated September 15, 2011 states, “With the potential for wild
rice in the shallow margins of lakes and streams, and abundant wild plant, fishing and
hunting habitats, portions of the Preliminary Project APE may have been very attractive
to the Ojibwe” (pg. 48). That report also includes an account from a Bois Forte tribal
member indicating that harvest occurred on the Embarrass River. Another tribal member
stated that she knows of a family that harvested wild rice in the vicinity of the LTV
tailings dam on the Embarrass River. These specific descriptions would indicate harvest
occurring upstream of Embarrass Lake and upstream of Wynne and Sabin Lakes. This
supports the notion of abundant wild rice stands in areas where only smaller stands now
remain.



Another corroborating piece of information is the presence of a wild rice farm
straddling the Embarrass River. This wild rice farm operated from 1957 until 1993 when
the operation went bankrupt (Barr, 1995). Aerial Photos taken in the spring of 1991 and
1992 show the flooded rice paddies and some ditches connecting the farm to the
Embarrass River (Figure 2). The use of water from the river in the farm operation clearly
defines the Embarrass River as used for the production of wild rice. Figure 2 also shows
that Unnamed Creek (Labeled Rice Farm Creek in Figure 2) was likely a source of water
for the farm. This creek currently originates at the northwest corner of the LTV tailings
basin (Figure 3). According to the Clean Water Act (CWA) this use of water for
production of wild rice is a designated use. As such, the sulfate standard applies for the
Embarrass River.

Wild Rice Habitat

Field data collected by Barr Engineering (Barr, 2011) indicates that mine related
sulfate effluent has already impacted the river to the point of exceeding the wild rice
standard. The Draft Staff Recommendation does not provide information on how the
MPCA considered the existing water quality in its recommendation and to what extent
the high sulfate values have already impacted wild rice on the Embarrass River. This
basic analysis should be part of describing existing conditions in the PSDEIS. A
description of how the issues of wild rice habitat protection and existing elevated sulfate
levels in the Embarrass River water were treated in the development of the
recommendation is needed. Wild rice in this area is a degraded resource. As such, all
remnant populations are in need of protection. This need is further emphasized by the
designation of the Embarrass River as impaired in the 2012 draft 303d list (Figure 4)

The current wild rice standard language clearly states that wildlife use of wild rice
is an important factor in protecting the plant. It is not clear how MPCA staff determined
that the number of wild rice plants upstream of the current point of compliance is not
enough to be used as a food source by wildlife. GLIFWC staff is not aware of research
that defines the number of plants or the density of a rice bed that would make it usable to
blackbirds, muskrat, geese, or other wildlife. A single plant can provide nutrition to
wildlife. Furthermore, browsing by wildlife is one of the reasons that wild rice fluctuates
in abundance and density from year to year (Peter David, GLIFWC wild rice biologist,
personal communication). The variability that is observed in the wild rice survey data on
the Embarrass River may well be the result of wildlife use. Finally, Barr Engineering
field notes indicate wildlife is using the wild rice stands in the area. These observations of
browsing include small stands that are classified in the lowest density and lowest
abundance categories (Barr, 2013). This supports the tribal position that all locations
where rice is growing should be points of compliance for the 10 mg/l sulfate standard.



Summary and Conclusion.

Based on available information the GLIFWC staff believes that productive wild
rice waters on the Embarrass River are where wild rice is currently growing and is
confirmed to have been present in the past. The basis for this view is:

e Wild Rice has been present at these locations during at least one of the four
survey years (2009 — 2012).

e The wild rice sulfate standard is 10 mg/l. Language attempting to cast doubt of
the current applicability of this standard should be removed. Further, there is no
scientific support for the seasonal application of the standard.

e Wild Rice is food for wildlife regardless of its density and the observed inter
annual fluctuation in abundance of wild rice in the Embarrass River is consistent
with the ecology of wild rice. Barr field notes support this position.

e Historic information from tribal sources indicates past harvest in this area and
non-tribal sources support the assertion that this is an area where wild rice was
found.

e The existence of a rice farm in this area is consistent with the assertion that the
Embarrass River water quality was supportive to wild rice prior to mining
impacts.

e Wild rice in the Embarrass River endures despite degraded water quality. It is
likely that the degraded water quality has decreased the abundance of wild rice in
this river.

It is important to note that this view is based on current information and field data.
Should new information be developed or field data be collected, this view may change.
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Underground Mine and West Pit Backfill Alternatives

GLIFWC staff believes that the underground mine and west pit backfill alternatives have
been prematurely eliminated from consideration in the PSDEIS for the NorthMet project. We
believe that there is potential for significant environmental benefits to these alternatives when
compared to the proposed action. This document will provide questions and discussion on each
of these alternatives. However, we believe that these alternatives are related to one another in
terms of the issue of inferred ore deposits at depth and foreseeable future actions at this site. This
issue impacts the accuracy of information in the PSDEIS and is discussed below.

Underground Mine Alternative

The Underground Mining Alternative Assessment for the NorthMet Mining Project and
Land Exchange Environmental Impact Statement document dated February 5™ 2013 provides the
lead agency rationale for eliminating the alternative from further analysis in the SDEIS. The
document states that for an alternative to be evaluated it must meet 5 screening criteria:

be technically feasible

be available

offer significant environmental benefits over the proposed project
meet the purpose and need

be economically feasible

SAEIE S

The lead agency position paper correctly states that the underground alternative would
offer significant environmental benefits over the proposed action. In some areas these benefits
would be substantial. The roughly 1000 acre wetland fill could be almost completely eliminated
and the amount of tailings and waste rock generated by the project would be significantly
reduced. The water quality and quantity impacts on surface and groundwater would be mitigated.
This is particularly important given the probability that the NorthMet project will violate water
quality standards and the certainty that the project would require perpetual water treatment. In
addition to the environmental benefits the document correctly states that underground mining is
technically feasible and available at the site. It is important to note that with underground mining
the land exchange with the Superior National Forest would not be needed therefore
environmentally sensitive areas like the 100 mile swamp and essential Lynx habitat would
remain in the federal estate.

The only rationale that is used to eliminate the alternative is economic feasibility. All
other objectives of the purpose and need statements in section 1.3.2.1 of the PSDEIS are met.
Therefore, the question on further analysis is determined by the applicants’ assessment of the
economics of the alternative. This leads to several questions.

Section 1.2 of the Underground Mining Alternative Assessment describes the assessment
as a semi-quantitative screening analysis. Section 1.2.2 of the Underground Mine Alternative
Assessment states “The information provided by PolyMet was reviewed by technical staff at the
MNDNR and was determined to be sufficient for a screening level review of the feasibility of
underground mining at the NorthMet Deposit”. What is the accuracy of a screening level review?
The determination that a project is economic or not necessarily relies on rather detailed analysis.
The following are some descriptions of the accuracy that can be expected for different types of
analysis:

1



e Conceptual Studies - Desktop/Order of Magnitude: Conceptual/Strategic studies are
conducted early in the project life cycle to assist exploration strategy and to identify fatal
flaws and development opportunities. These studies are typically used to support the
decision to progress to Preliminary Economic Assessment. Order of Magnitude (+/-
50%) estimating accuracy is typical for this level of study.

e Preliminary Economic Estimates: The Preliminary Economic Assessment (PEA) is a
scooping-level study which relies on information from disciplines such as geotechnical,
environmental, infrastructure and markets in addition to the core inputs from mining,
geology and metallurgy. Capital and operating cost estimates for the project will
typically be estimated to +/-30%b.

e Preliminary Feasibility Studies: The Preliminary Feasibility Study (PFS) develops the
concepts and work completed in scooping-level studies, examines necessary trade-offs or
optimizations, and may progress resources into reserves. Multi-disciplinary technical
teams will improve the accuracy of capital estimates through the completion of additional
engineering. Disciplines such as geotechnical, environmental, infrastructure and markets
are utilized in addition to the core inputs from mining, geology and metallurgy. Capital
and operating cost estimates for the project will typically be estimated to 20-25%
overall accuracy. Engineers and geologists have experience in the completion of Pre-
Feasibility Studies and can manage the resources required for such work.

A description of the error term in the economic assessment needs to be developed and clearly
explained in the SDEIS.

Section 2.0 of the Underground Mining Alternative Assessment states that the project
should “(provide sufficient income to cover: operating capital and other costs with an adequate
return to investors). If an adequate rate of return is to be included in the economic feasibility it
should be defined. What do the authors ascertain is an adequate return to investors? Is the
underground mine alterative excluded because of a net negative return to investors or a positive
return that is not deemed adequate? The November 2012 PolyMet power point presented by
Douglas Newby projects an after tax Internal Rate of Return (IRR) of 30.6% for the open pit
mine. Is the same assumption made for an underground mine?

Section 2.1 discusses the significant environmental and/or socioeconomic benefits. However, no
economic data was presented related to the environmental benefits related to the underground
mining alternative. For example:

e There is no mention that an underground mine would not require a $4 million land exchange
with the United States Forest Service.

e No mention of the economic benefits (environmental goods and services) provided by
wetlands

e No mention of the economic impact of perpetual maintenance and water treatment at the
site. Of note, there is no discussion on the cost of wetland mitigation activities that are
needed with an open pit mine. An underground mine would not require extensive
wetlands mitigation costs for wooded swamp and bog sites that could reach between



$35,460,000-$110,205,000 (i.e. 1200 acres x 1.5 rate x $19,700/acre ACOE source and
1200 acres x 1.5 rate x $61,225/acre MN Department of Transportation — (i.e. -
Mitigation of Impacts to Fish and Wildlife Habitat: Estimating Costs and Identifying
Opportunities, Environmental Law Institute, October 2007, Corps District, St. Paul,
Corps District Data Average $19,700 and Wetland Mitigation in Abandoned Gravel Pits,
Minnesota Department of Transportation, Research Services, Office of Policy Analysis,
Research & Innovation, March 2010, Final Report#2010-11, Executive Summary page 3)

The Underground Mining Alternative Assessment relied heavily on an InfoMine model
to determine economic feasibility. However there is no detail on the model itself, the model
assumptions or how the model calculates its results. For a complete evaluation of the alternative,
a review of this model should have been done by the lead agencies.

Finally, it appears likely that the project as proposed will violate applicable water quality
standards. This means that the current proposal is not likely to be permitted. Because of this, it
seems reasonable that an underground alternative be considered as an additional mitigation
measure.

West Pit Backfill Alternative

Based on the lead agency memorandum titled Co-lead Agencies’ Consideration of a West
Pit Backfill Alternative dated April 11, 2013 it is clear that this alternative meets the purpose and
need, is available, is technically feasible and is economically feasible. The document argues that
environmental benefits are unclear. However, because of the screening level analysis used by the
lead agencies the full effect of the alternative on the environment is not known. Page 3 indicates
that there is no information to determine water quality projections under this alternative.
Therefore the primary potential benefit of this alternative is not addressed. Until this information
is developed, GLIFWC staff maintain that backfill of the west pit may provide long term water
quality benefits. Given that the current project is expected to violate water quality standards,
additional mitigation is needed and this alternative should be more fully analyzed.

Inferred Ore Deposits at Depth and Reasonably Foreseeable Future Actions

The proposed NorthMet project proposes to mine a relatively small portion of the ore
body. Figure 3.2-10 of the PSDEIS indicates that an upper mineralization zone and a portion of
the Unit 1 mineralization are the targets. This mine plan appears to leave behind a substantial
portion of ore. GLIFWC staff has argued that the remaining ore could be accessed through
underground mining methods. According to the Co-lead Agencies’ document “Consideration of
a West Pit Backfill Alternative” dated April 11, 2013, a major reason for the development of an
open pit mine plan is that there is a lease agreement between PolyMet and the owners of mineral
rights immediately southwest of the toe of NorthMet’s west pit. These private lease agreements
apparently include using the west pit as a portal for future mining activities. In addition, tribal
cooperating agencies have provided the lead agencies with power point presentations from
PolyMet staff to their investors that tout the potential for future mining of these mineral
resources southwest of the west pit.



If the west pit is to be used as a portal for this future mining, then that should be
described in the PSDEIS and the environmental consequences assessed. The Evaluation of
Backfilling the NorthMet West Pit (December 2012) states on page 2 “mineralization on the
western end is much more flat laying, dipping at about 15 degrees and could be developed in the
future via expansion of the proposed open pit mining operation and/or underground mining from
the base of the west pit.” It appears that the PSDEIS is describing a project that is not complete
in that future mining is not included. What are the implications of developing an underground
mine that extends from the west pit to surface and groundwater resources of the Partridge River
watershed?

Another stated reason for avoiding backfill for the west pit is the lease requirement of not
encumbering the mineral resources to the southwest. The lead agencies have also noted this goal
in the PSDEIS. The assertion that backfilling the west pit would encumber minerals is ludicrous.
We disagree with the notion that the only way to access minerals at depth is through the bottom
of the west pit. These minerals could be accessed through other standard underground mining
techniques from other locations. In fact, these minerals are accessible now and would continue to
be accessible even if the NorthMet project is never built. Taking advantage of an existing pit
may provide economic benefits to a mining company but it is unclear why a regulatory agency
would prefer this method without first conducting an analysis. If the lead agencies are taking the
position that the preferred alternative of a future underground project includes a portal through
the west pit, then they need to provide a scientifically defensible reason for that decision.

Finally, the titled Co-lead Agencies’ Consideration of a West Pit Backfill Alternative
dated April 11, 2013 provides several reasons for the conclusion that backfill would not provide
significant environmental and socioeconomic improvements over the proposed action. Page 3 of
the document clearly states that there has been no analysis done to support these conclusions.

It appears that economic considerations of a future mine expansion are the only concrete
reasons for not conducting an analysis of the environmental and socioeconomic benefits of
backfilling the west pit. The NorthMet project as proposed is a perpetual maintenance and water
treatment facility. It seems logical that every available option that might improve the long term
impacts of the project should be explored regardless of the commitments that applicant may have
made on their mineral lease. GLIFWC staff suggests that this alternative has been eliminated
prematurely and that a full analysis is needed.



GLIFWC Wetlands Attachment
Analysis of Indirect Wetland Impacts from Groundwater Drawdown

Enclosed please find an analysis of indirect impacts to wetlands due to drawdown at the
NorthMet mine site developed by the Great Lakes Indian Fish and Wildlife Commission
(GLIFWC). GLIFWC is an intertribal agency exercising delegated authority from 11 federally
recognized Ojibwe (or Chippewa) tribes in Wisconsin, Michigan and Minnesota.* Those tribes
have reserved hunting, fishing and gathering rights in territories ceded in various treaties with the
United States. GLIFWC’s mission is to assist its member tribes in the conservation and
management of natural resources and to protect habitats and ecosystems that support those
resources.

As you know, the proposed Polymet mine is located within the territory ceded in the
Treaty of 1854. GLIFWC member tribes have expressed concern about the potential impacts of
sulfide mining, whether those impacts occur within the 1854 ceded territory, in the 1842 ceded
territory, which includes portions of Lake Superior, or the 1837 ceded territory. The following
analysis is submitted by GLIFWC staff with the explicit understanding that each GLIFWC
member tribe or any other tribe may choose to submit analysis and information from its own
perspective.

Potential impacts to wetlands due to groundwater drawdown at the NorthMet mine site
are described in the NorthMet Project Wetland Data Package Version 7 dated March 1, 2013 and
summarized in the 2013 PSDEIS. Potential impacts due to drawdown are assessed using an
analog method where information from another site is used to provide a best guess as to how
wetlands surrounding NorthMet might be affected. The data package states that this method
came out of the Wetlands IAP process however it does not state that GLIFWC and other
cooperating and reviewing agencies have objected to using this method. The objections are
detailed in the comments that GLIFWC provided within the IAP process (Attachment A).

GLIFWC continues to believe that the analog method can be informative in the process.
We also reiterate that the lead agencies’ reliance on analogs as the only source of information to
gauge impacts from pit dewatering is not a rigorous approach to impact estimation. However,
because of the lead agencies insistence that this method be used in the SDEIS, GLIFWC is
providing an independent analysis using information from other mine pits located on the Mesabi
Range.

1 GLIFWC member tribes are: in Wisconsin -- the Bad River Band of the Lake
Superior Tribe of Chippewa Indians, Lac du Flambeau Band of Lake Superior Chippewa
Indians, Lac Courte Oreilles Band of Lake Superior Chippewa Indians, St. Croix
Chippewa Indians of Wisconsin, Sokaogon Chippewa Community of the Mole Lake
Band, and Red CIiff Band of Lake Superior Chippewa Indians; in Minnesota -- Fond du
Lac Chippewa Tribe, and Mille Lacs Band of Chippewa Indians; and in Michigan -- Bay
Mills Indian Community, Keweenaw Bay Indian Community, and Lac Vieux Desert Band
of Lake Superior Chippewa Indians.



Analog Data Used

e Randal Property Wells T3 and T4 (Source: Crotteau, 2013), Rhino and Highway 7 wells
in the vicinity of the Canisteo pit. (Source: Adams and Liljegren 2011)

e MNDNR observation well, in the vicinity of Hibtac pits (Source: Crotteau, 2013).

e Dom-ex and Pinto wells north of Hibbing in the vicinity of Hibtac (Source: Crotteau,
2013).

o Keewatin City wells #1 and #2 in the vicinity of the Keetac pit (Source: Liesh and
Associates Technical Memorandum, 2009).

Contour lines showing the analog well information in relation to the proposed NorthMet mine
site are provided in Figure 1.

Wetland Analog Impact Zones and Significance Criteria

GLIFWC objections to the impact zones developed by the lead agencies are presented in
Attachment A. We believe these distance zones are somewhat arbitrary and continue to have
concerns regarding their use. Despite these concerns, we are using similar impact zones so that
the results we present can be compared to the analysis that in presented in the NorthMet Project
Wetland Data Package Version 7.

GLIFWC impact zones (Figure 2) are:

e Zone 1-0to 1000 feet from the mine pit edge.

e Zone 2 - 1000 to 2000 feet from the mine pit edge.
e Zone 3 - 2000 to 5000 feet from the mine pit edge.
e Zone 4 —5000 to 10000 feet from the mine pit edge.

For impact assessment, this analysis applies the significance criteria outlined in large
table 8 of the NorthMet Project Wetland Data Package Version 7. However, GLIFWC does not
automatically exclude wetlands that have been classified as ombotrophic in the data package
from being considered impacted by drawdown. Literature indicates that ombotrophic wetlands
can and are impacted by drawdown. Several studies document vegetation changes at
ombotrophic bogs in Finland (Murphy et al, 2009, Grootjans et al 2009, Jaatinen et al 2006,
Vassander 1995). In general, groundwater drawdown beneath these ombotrophic bogs leads to
increases in the root mass of woody vegetation species as well as greater dominance of woody
species at the surface. The functions and values changes resulting from the drawdown induced
change in vegetation in ombotrophic bogs are not characterized in the PSDEIS.

The analysis in the NorthMet Project Wetland Data Package Version 7 relies on surface
observations of plant communities to classify bog wetlands as ombotrophic or minerotrophic.
GLIFWC agrees that this is useful information but we maintain that it is not a substitute for
detailed understanding of the relationship of the water table and wetlands at the site. NorthMet
Project Wetland Data Package Version 7 states that hydraulic conductivity in the unconsolidated
deposits around the mine site can range between 0.012 to 31 feet per day. This range of values
indicates that substantial water movement within the aquifer can occur. Therefore unless there is
information on whether the unconsolidated deposits that underlie wetlands are saturated or not it



IS not possible to know the degree to which groundwater supports wetland hydrology. Despite
the assumption in the wetlands section of perched conditions for over 50% of wetlands at the
mine site, Section 4.2.2-5 of the PSDEIS states that saturated conditions exist within the
unconsolidated deposits and the underlying bedrock. It also states that recharge to the bedrock
comes from leakage from the overlying surficial aquifer. Given these statements describing
vertical movement of water in the mine site area, it does seem reasonable to also assume a
vertical hydrologic connection between ombotrophic wetlands and the surficial aquifer.

The data package and PSDEIS assume that wetlands deemed to be ombotrophic are not
connected to groundwater and therefore are not impacted by drawdown. This assumption is
based mostly on plant lists and surface observations. We believe that this assumption is not
supportable. Instead, GLIFWC assumes that there is at least a partial connection between
ombotrophic wetlands and groundwater. Therefore, if groundwater under these “perched”
wetlands is drawn down by several feet, this new head pressure would lead to impacts to the
wetlands because of a “bathtub effect”. In other words, water would seep out of ombotrophic
wetlands in areas where there is a hydrologic connection to the saturated layer. This assumption
is the support for assigning significance criteria for Deep Mersh/Shallow Marsh and Open bog
wetlands for the Crandon project. It is this project that is the basis for the significance criteria
used in the PSDEIS (large table 8 of the NorthMet Project Wetland Data Package Version 7).

Finally, the data package ignores the fact that the proposed NorthMet pits would be over
twice the depth of a typical pit located up on the Mesabi Range and double the depth of the
Canisteo pit analog. Thus the hydrologic effects on the surrounding aquifer will likely be greater
for the NorthMet project.

Zone 1 Impacts (0 — 1000 Feet)

Wetlands within Zone 1 are depicted in Figure 3. Information provided by MNDNR
Mining Hydrologist Michael Crotteau indicates that 2 wells at the Randall property (Wells T3
and T4) were artesian before a drain tile was installed to reduce groundwater levels in the area.
This indicates a strong hydrologic connection between these wells and the Canisteo pit
approximately 700 feet from the edge of the pit (Figure 4). The basement of the Randall
residence was built when the Canisteo pit was dewatered is at an elevation of 1300 feet above
sea level. The surface elevation at the site is 1310.73 feet above sea level. This indicates at least
an 8 to 10 foot increase in the elevation of the water table 792 feet away from a reflooded
Canisteo pit.

Based on these analog wells, a drawdown of up to 10 feet could affect wetlands in zone 1.
We believe it is reasonable to assume that 5 to 10 feet of drawdown would occur throughout zone
1. In addition, these wetlands are often remnants of wetlands directly impacted by the pits and
stockpiles, are surrounded by roads and ditches, and directly border the pits. Therefore, all
wetlands in zone 1 are assessed as severely impacted (Table 1).



UNIQUE ID| EGGERS & REED CLASS ACRES IMPACT IMPACT DESCRIPTION
24 Alder thicket 5.920 Severe Conversion of wetland type
33A Alder thicket 142.927 Severe Conversion of wetland type
f 43 Alder thicket 7.456 Severe Conversion of wetland type
f 44 Alder thicket 14.704 Severe Conversion of wetland type
r 45 Alder thicket 159.903 Severe Conversion of wetland type
r 51 Alder thicket 5.542 Severe Conversion of wetland type
r 52 Alder thicket 18.113 Severe Conversion of wetland type
53D Alder thicket 39.376 Severe Conversion of wetland type
" 100 Coniferous bog 981.692 Severe Possible conversion of wetland type
" 101 Coniferous bog 60.631 Severe Possible conversion of wetland type
" 103 Coniferous bog 174.579 Severe Possible conversion of wetland type
" 107 Coniferous bog 126.238 Severe Possible conversion of wetland type
4 25 Coniferous bog 20.965 Severe Possible conversion of wetland type
f 32 Coniferous bog 73.745 Severe Possible conversion of wetland type
4 48 Coniferous bog 190.986 Severe Possible conversion of wetland type
r 62 Coniferous bog 1.782 Severe Possible conversion of wetland type
r 76 Coniferous bog 22.181 Severe Possible conversion of wetland type
r 77 Coniferous bog 118.315 Severe Possible conversion of wetland type
" 79 Coniferous bog 25.709 Severe Possible conversion of wetland type
M 82 Coniferous bog 44.293 Severe Possible conversion of wetland type
" 888 Coniferous bog 12.481 Severe Possible conversion of wetland type
M 90 Coniferous bog 499.822 Severe Possible conversion of wetland type
r 96 Coniferous bog 52.276 Severe Possible conversion of wetland type
[ 97 Coniferous bog 32.904 Severe Possible conversion of wetland type
f 99 Coniferous bog 14.536 Severe Possible conversion of wetland type
107A Coniferous swamp 3.090 Severe Change in vegetation
33B Coniferous swamp 47.690 Severe Change in vegetation
r 68 Coniferous swamp 172.129 Severe Change in vegetation
f 72 Coniferous swamp 14.910 Severe Change in vegetation
M 13 Deep marsh 54.139 Severe Conversion of wetland type
" 20 Sedge meadow 2.237 Severe Conversion to upland
107B Shallow marsh 27.922 Severe Conversion of wetland type
9 Shallow marsh 19.424 Severe Conversion of wetland type

Table 1. Zone 1 impact assessment.

Zone 2 Impacts (1000 — 2000 Feet)

Wetlands within zone 2 are depicted in Figure 5. The Dom-ex well is located on the north
side of the city of Hibbing is 1320 feet from the nearest dewatered pit at Hibtac. According to
Mr. Crotteau this well experienced a drop of 3.07 feet in response to pit dewatering. Because
wells in zone 3 (discussed below) indicate drawdown values ranging between 1 and 3 feet, and
wells in zone 1 indicate dewatering of up to 10 feet, this analysis assumes that drawdowns in
zone 2 are on the order of 3 to 5 feet. In addition to drawdown, wetlands in zone 2 are remnants
of wetlands directly impacted by the project are surrounded by roads, ditches and other mine
features, or have sections in zone 1. These wetlands can also be impacted by aerial deposition of
mine related contaminants. The impact assessment for wetlands in zone 2 is outlined in Table 2.

It is important to note that a section of the upper Partridge River is located within Zone 2.
Drawdowns of 3 to 5 feet under a river could severely reduce baseflow leading to reductions in
flow in the river channel. Reductions in flow could indirectly impact riparian wetlands
downstream.



UNIQUE ID| EGGERS & REED CLASS | ACRES IMPACT IMPACT DESCRIPTION

100A Alder thicket 8.275 Moderate to Severe [ Change in vegetation to change in wetland type
53D Alder thicket 802.660 Moderate to Severe | Change in vegetation to change in wetland type

M 43 Alder thicket 9.150 Moderate to Severe | Change in vegetation to change in wetland type

" 53 Alder thicket 15.967 Moderate to Severe [ Change in vegetation to change in wetland type
100A Alder thicket 8.210 Moderate to Severe | Change in vegetation to change in wetland type
22C Alder thicket or Shrub-carr 30.447 Moderate to Severe | Change in vegetation to change in wetland type

M 315 Alder thicket or Shrub-carr 185.118 Moderate to Severe [ Change in vegetation to change in wetland type

" 100 Coniferous bog 49.041 Severe Possible conversion of wetland type

f 48 Coniferous bog 556.958 Severe Possible conversion of wetland type

i 62 Coniferous bog 108.797 Severe Possible conversion of wetland type

f 80 Coniferous bog 3.138 Severe Possible conversion of wetland type

" 86 Coniferous bog 4.866 Severe Possible conversion of wetland type

i 88 Coniferous bog 14.561 Severe Possible conversion of wetland type

" 100 Coniferous bog 105.174 Severe Possible conversion of wetland type

" 104 Coniferous bog 4.747 Severe Possible conversion of wetland type

" 90 Coniferous bog 383.229 Severe Possible conversion of wetland type

r 773 Coniferous bog 53.424 Severe Possible conversion of wetland type

" 888 Coniferous bog 940.711 Severe Possible conversion of wetland type

f 77 Coniferous bog 20.517 Severe Possible conversion of wetland type

M 552 Coniferous bog 31.210 Severe Possible conversion of wetland type

i 61 Coniferous swamp 3.727 Moderate to Severe Possible changes in vegetation

r 701 Coniferous swamp 3.968 Moderate to Severe Possible changes in vegetation

" 856 Coniferous swamp 74.335 Moderate to Severe Possible changes in vegetation
22A Coniferous swamp 9.564 Moderate to Severe Possible changes in vegetation
53C Coniferous swamp 28.741 Moderate to Severe Possible changes in vegetation
48A Coniferous swamp 7.821 Moderate to Severe Possible changes in vegetation

i 57 Coniferous swamp 36.143 Moderate to Severe Possible changes in vegetation

f 64 Hardwood swamp 3.290 Moderate to Severe | Change in vegetation to change in wetland type

M 47 Open bog 2.341 Severe Change in vegetation to change in wetland type
90A Open bog 78.350 Severe Change in vegetation to change in wetland type
22B Shallow marsh 29.190 Severe Conversion of wetland type

f 16 Shallow marsh 3.317 Severe Conversion of wetland type

i 22 Shallow marsh 15.372 Severe Conversion of wetland type

Table 2. Zone 2 impact assessment.
Zone 3 Impacts (2000 — 5000 Feet)

GLIFWC has modified Zone 3 in response to available data (from 2000 to 3500 feet in
data package to 2000 to 5000 feet). Wetlands within zone 3 are depicted in Figure 6. The Rhino
and Highway 7 wells are 2150 and 2625 feet respectively from the Canisteo pit. In response to
reflooding in the pit, the Rhino well responded with a greater than 1 foot increase and the
Highway 7 well responded with a greater than 2 foot increase. Two additional wells provide
analog information for this zone. First, the Pinto well north of Hibbing is 2112 feet from the
nearest active pit shows a drop of at least 3.55 feet in response to pit dewatering. Second, a
MNDNR observation well located 4224 feet from the nearest active pit at Hibtac shows a 3.5
foot drop in water level. Attachment B is a slide from a presentation given by Mr. Crotteau
outlining the water level drop at this well.

In addition to these wells, the city of Keewatin has been greatly impacted by pit
dewatering. Well #2 at approximately 4220 feet from the Mesabi Chief pit dropped 75 feet in
response to a 150 foot drop in water levels in the pit. Water levels in Well #1 at approximately
4750 feet from the pit are also correlated with pit dewatering at the pit although the report
indicates that the amount of water drop was less than at well #2. The correlations between pit



dewatering and water level drop at the wells were also supported by chemical characterization of
the water in the pit (Attachment C).

These two wells are drilled into the bedrock and therefore it is not clear how those large
water level drops in bedrock wells are expressed in the surficial aqufer and in wetlands.
However, as previously stated, the PSDEIS does document vertical movement of water between
the surficial aquifer and the bedrock aquifer. Regardless, this information fits with the analog
approach of the lead agencies for NorthMet and illustrates that pit induced groundwater
drawdowns can be expected to extend well into zone 3. The analog information suggests that
drawdowns of 1 to 3.5 feet can be expected throughout zone 3. The impact assessment for zone 3
wetlands is provided in Table 3.

Zone 3 wetlands on the north side of the mine pits are also subject to impacts related to
the dewatering of the Northshore pit. Figure 8 illustrates the possible extent of drawdown
impacts at the Northshore pit based on the Hibtac well data provided by the MNDNR Mining
Hydrologist Michael Crotteau. This cumulative effect is not included in version 7 of the data
package or the PSDEIS. This analysis should be conducted.

It should also be noted that there are wetlands that fall within Zone 3 that have not been
delineated by PolyMet. These wetlands should be delineated and the impacts of the combined
Northshore and NorthMet drawdown on these wetlands should be assessed by the applicant.

Most of the east west reach of the Partridge River on the north side of the mine pits is
within zone 3. As previously suggested, 1 to 3.5 feet of drawdown could be a significant impact
to the hydrology of the river. In addition, the City of Kewaatin wells indicate that groundwater
drawdown of tens of feet in the bedrock aquifer below the Partridge River are likely. This
potential hydrologic impact should be assessed as part of the NEPA process. Finally, reductions
in flow to the Partridge River could indirectly impact riparian wetlands downstream.



Table 3. Zone 3 impact assessment.

UNIQUE ID EGGERS & REED CLASS ACRES IMPACT IMPACT DESCRIPTION
53 Alder thicket 184.092 Moderate Change in vegetation
53D Alder thicket 714.287 Moderate Change in vegetation
54B Alder thicket 6.040 Moderate Change in vegetation
54C Alder thicket 8.015 Moderate Change in vegetation
58 Alder thicket 372.266 Moderate Change in vegetation
53D Alder thicket 1283.309 Moderate Change in vegetation
55 Alder thicket 15.732 Moderate Change in vegetation
678 Alder thicket 1.676 Moderate Change in vegetation
743 Alder thicket 4.750 Moderate Change in vegetation
744 Alder thicket 10.344 Moderate Change in vegetation
746 Alder thicket 3.572 Moderate Change in vegetation
747 Alder thicket 10.027 Moderate Change in vegetation
749 Alder thicket 99.326 Moderate Change in vegetation
752 Alder thicket 36.908 Moderate Change in vegetation
315 Alder thicket or Shrub-carr 2907.52 Moderate Change in vegetation
565 Alder thicket or Shrub-carr 20.622 Moderate Change in vegetation
566 Alder thicket or Shrub-carr 63.204 Moderate Change in vegetation
480 Alder thicket or Shrub-carr 47.863 Moderate Change in vegetation
555 Alder thicket or Shrub-carr 61.723 Moderate Change in vegetation
557 Alder thicket or Shrub-carr 31.464 Moderate Change in vegetation
890 Alder thicket or Shrub-carr 157.349 Moderate Change in vegetation
106 Coniferous bog 581.72 Moderate to Severe Change in vegetation
114 Coniferous bog 7.911 Moderate to Severe Change in vegetation
406 Coniferous bog 26.125 Moderate to Severe Change in vegetation
48 Coniferous bog 14.142 Moderate to Severe Change in vegetation
552 Coniferous bog 31.738 Moderate to Severe Change in vegetation
559 Coniferous bog 229.834 Moderate to Severe Change in vegetation
562 Coniferous bog 56.744 Moderate to Severe Change in vegetation
564 Coniferous bog 38.575 Moderate to Severe Change in vegetation
62 Coniferous bog 20.018 Moderate to Severe Change in vegetation
714 Coniferous bog 1692.646 Moderate to Severe Change in vegetation
773 Coniferous bog 33.980 Moderate to Severe Change in vegetation
774 Coniferous bog 88.486 Moderate to Severe Change in vegetation
84 Coniferous bog 14.276 Moderate to Severe Change in vegetation
84A Coniferous bog 55.627 Moderate to Severe Change in vegetation
88 Coniferous bog 6.396 Moderate to Severe Change in vegetation
887 Coniferous bog 1359.301 Moderate to Severe Change in vegetation
888 Coniferous bog 1123.789 Moderate to Severe Change in vegetation
90 Coniferous bog 685.002 Moderate to Severe Change in vegetation
98 Coniferous bog 24.180 Moderate to Severe Change in vegetation
984 Coniferous bog 162.094 Moderate to Severe Change in vegetation
105 Coniferous bog 62.495 Moderate to Severe Change in vegetation
11 Coniferous bog 95.587 Moderate to Severe Change in vegetation
479 Coniferous bog 157.954 Moderate to Severe Change in vegetation
558 Coniferous bog 50.111 Moderate to Severe Change in vegetation
697 Coniferous bog 48.894 Moderate to Severe Change in vegetation
699 Coniferous bog 23.740 Moderate to Severe Change in vegetation
713 Coniferous bog 80.451 Moderate to Severe Change in vegetation
782 Coniferous bog 10.815 Moderate to Severe Change in vegetation
783 Coniferous bog 20.604 Moderate to Severe Change in vegetation
949 Coniferous bog 19.484 Moderate to Severe Change in vegetation
53B Coniferous swamp 4.626 Moderate Minor vegetation change
53C Coniferous swamp 2.275 Moderate Minor vegetation change
54 Coniferous swamp 44.113 Moderate Minor vegetation change
54A Coniferous swamp 34.455 Moderate Minor vegetation change
54D Coniferous swamp 17.547 Moderate Minor vegetation change
553 Coniferous swamp 27.413 Moderate Minor vegetation change
57 Coniferous swamp 293.943 Moderate Minor vegetation change
701 Coniferous swamp 1642.996 Moderate Minor vegetation change
745 Coniferous swamp 143.479 Moderate Minor vegetation change
81 Coniferous swamp 13.507 Moderate Minor vegetation change
856 Coniferous swamp 29.496 Moderate Minor vegetation change
864 Coniferous swamp 1005.134 Moderate Minor vegetation change
1145 Coniferous swamp 30.313 Moderate Minor vegetation change
404 Coniferous swamp 137.651 Moderate Minor vegetation change
53A Coniferous swamp 25.257 Moderate Minor vegetation change
53E Coniferous swamp 20.088 Moderate Minor vegetation change
554 Coniferous swamp 23.212 Moderate Minor vegetation change
891 Coniferous swamp 74.816 Moderate Minor vegetation change




Zone 4 Impacts (5000 — 10000)

Wetlands within zone 4 are depicted in Figure 7. There is no well data that can be used to
draw conclusions about mine pit related drawdown in this zone. Based on Zone 3, it is
reasonable to assume that O to 1 feet of drawdown would occur under wetlands within this zone.

As discussed above zone 4 wetlands on the north side of the proposed mine pits are also
subject to impacts related to the dewatering of the Northshore pit (Figure 8).



UNIQUE ID EGGERS & REED CLASS ACRES IMPACT IMPACT DESCRIPTION
752 Alder thicket 36.908 None None
53D Alder thicket 1283.309 None None
55 Alder thicket 15.732 None None
58 Alder thicket 235.493 None None
678 Alder thicket 1.676 None None
743 Alder thicket 4.750 None None
744 Alder thicket 10.344 None None
746 Alder thicket 3.572 None None
747 Alder thicket 10.027 None None
749 Alder thicket 99.326 None None
53 Alder thicket 130.786 None None
480 Alder thicket or Shrub-carr 47.863 None to Moderate None to vegetation change
555 Alder thicket or Shrub-carr 61.723 None to Moderate None to vegetation change
557 Alder thicket or Shrub-carr 31.464 None to Moderate None to vegetation change
566 Alder thicket or Shrub-carr 35.777 None to Moderate None to vegetation change
890 Alder thicket or Shrub-carr 157.349 None to Moderate None to vegetation change
315 Alder thicket or Shrub-carr 1256.836 None to Moderate None to vegetation change
558 Coniferous bog 50.111 None None
84A Coniferous bog 41.351 None None
11 Coniferous bog 95.587 None None
105 Coniferous bog 62.495 None None
90 Coniferous bog 230.686 None None
479 Coniferous bog 157.954 None None
559 Coniferous bog 228.822 None None
564 Coniferous bog 33.827 None None
697 Coniferous bog 48.894 None None
699 Coniferous bog 23.740 None None
713 Coniferous bog 80.451 None None
714 Coniferous bog 1002.456 None None
782 Coniferous bog 10.815 None None
783 Coniferous bog 20.604 None None
887 Coniferous bog 1128.525 None None
888 Coniferous bog 90.125 None None
949 Coniferous bog 19.484 None None
106 Coniferous bog 451.616 None None
54A Coniferous swamp 16.573 None to Moderate None to minor vegetation change
57 Coniferous swamp 20.917 None to Moderate None to minor vegetation change
404 Coniferous swamp 137.651 None to Moderate None to minor vegetation change
553 Coniferous swamp 18.531 None to Moderate None to minor vegetation change
[ 554 Coniferous swamp 23.212 None to Moderate None to minor vegetation change
r 701 Coniferous swamp 852.230 None to Moderate None to minor vegetation change
r 745 Coniferous swamp 82.463 None to Moderate None to minor vegetation change
53A Coniferous swamp 25.257 None to Moderate None to minor vegetation change
" 891 Coniferous swamp 74.816 None to Moderate None to minor vegetation change
[ 864 Coniferous swamp 901.932 None to Moderate None to minor vegetation change
M 1145 Coniferous swamp 30.313 None to Moderate None to minor vegetation change
53E Coniferous swamp 20.088 None to Moderate None to minor vegetation change
r 899 Open bog 23.039 None None
83 Open bog 16.555 None None
f 83 Open bog 26.414 None None
I 885 Open bog 950.076 None None
I 889 Shallow marsh 3.279 None None
f 17 Shallow marsh 12.072 None None
M 1 Shallow marsh 4.560 None None
f 3 Shallow marsh 3.808 None None
f 6 Shallow marsh 6.654 None None
f 29 Shallow marsh 126.876 None None
r 708 Shallow marsh 42.189 None None
M 709 Shallow marsh 18.496 None None
NWI Black Spruce Forest - Undelineated 778.140 Moderate Change in vegetation

Table 4. Zone 4 impact assessment.




Impacts to Riparian Wetlands along the Partridge River

The applicant and lead agencies have ignored repeated requests by cooperating agencies
to better characterize the hydrology of the mine site through a robust surface and groundwater
data collection program. Therefore reliable data with which to assess the effects of drawdown in
the surficial and bedrock aquifers to riparian wetlands along the Partridge River are not
available. Based on pit dewatering induced drawdowns at other sites described in this report, it is
reasonable to assume that flow in the Partridge River would be significantly reduced if the
NorthMet project proceeds as currently designed. This would have an effect on riparian wetlands
far downstream. These effects are highly important because of the potential for increased
methylation of mercury that is released by the project. To date, these potential impacts have not
been characterized.

Summary

GLIFWC disagrees with the use of the Canisteo pit analog as the only method for
estimating drawdown impacts for the NorthMet project. Repeated requests for a robust approach
have not been successful. Therefore, this analysis uses the lead agencies own analog approach
with data that is not included in the PSDEIS analysis. It is important to note that this analysis
also uses the impact criteria developed for the Crandon project in Wisconsin which is the basis
for impact criteria in the PSDEIS.

The assumption that ombotrophic bogs are completely separated from the surficial
aquifer is not supportable. The extent of the hydrologic connection should be investigated.

Based on GLIFWCs analysis, wetlands severely impacted by drawdown total 3188.62
acres in zone 1; 2458.12 acres in zone 2; and 273.01 acres in zone 3. Severe indirect impacts to
wetlands from mine pit drawdown total 5719.75 acres. All wetlands potentially impacted by
drawdown are depicted in Figure 9. The Corps should require up front mitigation for all severely
impacted wetlands. At a minimum, up front mitigation for all wetlands in zone 1 should be
required. Additional up front mitigation should be considered for wetlands that are classified in
the moderate to severe category. Robust monitoring is required for wetlands in the moderate
category.

Impacts for wetlands suffering the cumulative effect of NorthMet and Northshore
projects should be assessed and mitigation required. Un-delineated wetlands south of the
Northshore pits should be delineated and included in the analysis. Impacts to riparian wetlands
cannot be discounted given the shortcomings of the analog method and the inadequate
characterization of surface and groundwater hydrology for the mine site area.



Figure 1: Analog Drawdown
Contours in Relation to
Proposed NorthMet Pits
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